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PREFACE 

This publication comprises the report of a survey under- 
taken by the Institute for the Government of Bombay and 
conducted during 1939 and 1940, together with an introductory 
note. The report was submitted to Government in Octo- 
ber 1942. As the survey had been undertaken on behalf of 
Government, it was expected that the report would, in due 
course, be published by Government, This did not, however, 
happen, and as it was felt that publication of the report would 
prove useful, government was approached last year to permit 
the Institute to publish the report in its own series of 
publications. This permission was duly granted by Govern- 
ment. Though the survey was undertaken on behalf of 
Government the Institute bore sole responsibility for its 
conduct and planning and the writing of the report. The 
Government of Bombay is, therefore, in no way responsible for 
the data, findings or opinions contained in the report. 

The report of the survey is here printed almost in the 
same form in which it was submitted to Government in 1942. 
Occasion has, however, been taken to correct certain minor 
errors of calculation that were later discovered and to recast, 
in many instances, the phrasing of the comment. An intro- 
ductory note has also been specially written for the publica- 
tion. The note was writtjen in tube early months of 1948 but is 
based chiefly on materials gathered at the time of the planning 
and conduct of the surveyCind^he writing of its report. As 
the introductory note makes clear, the report of the survey 
may be found useful not only because it contains the results 
of a particular enquiry but also because it deals with a subject 
connected with a wide group of investigational and analytical 
problems. It would, in addition, be found that the report 
throws a gre*at deal of light on the quantitative relation 
between different economic activities in Indian rural economy 
and on important problems of the results of investments on 
employment and distribution of income. It would also be 
found to furnish data regarding not only many aspects of farm- 



IV 

ing, dry and irrigated, but also a number of aspects of non- 
agricultural economic activity not usually covered by Indian 
rural surveys. 

The Institute is thankful to the Government of Bombay 
for granting permission to publish the report. I would also 
place on record our gratefulness to the authorities of many 
Government departments, central, provincial and local and of 
many private companies and to the many officials who actively 
cooperated in the work of the survey. The conduct of the 
survey would not have been possible but for the ready 
welcome and the ungrudging help given by leaders of public 
opinion and a host of others, engaged in all walks of life, in 
the tract surveyed. To all these our heartfelt thanks are due. 



Gokhale Institute of Politics 
and Economics, Poona 4. ^ D. R. GADGIL. 

15th June 1948. 
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INTRODUCTORY NOTK 

The immediate aim of the survey whose report is now 
being published was to assess the total direct and indirect 
benefits due to a particular irrigation project. The problems 
involved in the investigation, the methods adopted for it and 
the assumptions that had to be made in carrying it out have, 
however, an interest much beyond the results of the particular 
work. The investigation is closely related to the general 
problem of assessing results of all kinds of irrigational or 
reclamation projects. The assessments of the results of irriga- 
tion projects has been attempted by many in the past, both 
in India and in other countries. Results of some pioneer 
attempts in this direction are contained in an official publica- 
tion entitled Reports on the Direct and the Indirect. Effects of the 
Godavery and Krishna Annicuts published in Madras in 1858. 
This comprises a number of reports by various individuals and 
bodies on the effects, in particular regions, of specific irrigation 
projects, One may refer to the two reports by Mr. Taylor on 
the direct and the indirect effects of the Godavery Annicut 
in the Rajahmundry District to illustrate the treatment of the 
subject in this publication, (pp. 19-80). Mr. Taylor 
addresses himself primarily to discovering the increase in the 
revenue collections, of Government in specific areas, which 
could be attributed to the construction of the annicut. He, 
however, points out that ,l the employment of many thousands 
of people when they could not have found work elsewhere 
opened out to the labouring class a new and profitable means 
of livelihood and secured to the ryot, the tradesman, and the 
merchant, a large and certain market for agricultural products 
and merchandize of all kinds.*' (Page 23. ) He also refers 
to particular instances of changes in seasons of sowing and 
cropping which result in greater security and production and 
the introduction of new crops which are profitable. An 
attempt is made by Mr. Taylor to compare the expenses of and 
returns and profits from crops on dry land with those on wet 
Land, as also the difference in rentals between the two. The 
change in the composition and volume of exports and imports 



from a region following on the introduction of irrigation is 
also noted and finally it is pointed opt that " the stimulus 
imparted to the industry and productive resources of the 
Province by large establishments like the Rajahmundry Sugar 
Factory must not be overlooked. " ( P. 53. ) Mr, Taylor thus 
refers to almost all the aspects of the effects of irrigation, 
efforts at the measurement of which have been made in the 
following pages. However, the concrete measurement in 
Mr. Taylor's reports, as in other reports contained in this 
early official publication, was undertaken chiefly in terms of 
the collection of revenue by Government. This measurement 
also was mostly confined to the collection of land revenue ; 
only in few cases was it extended to sources of revenue other 
than land revenue or water charges. The only statistical data 
other than collections of taxes, charges, etc. contained in these 
papers relate to figures of trade i. e. mainly of values of exports 
and imports from and to specific regions. 

Subsequent writing on the subject in India has not gone 
much beyond what is contained in these early reports. As a 
matter of fact, there seems to have been, in later times, an 
undue emphasis on the revenue receipts from irrigation 
projects and most estimates and calculations in connection 
with the construction of irrigation works concerned themselves 
with the direct return on investment. Even when, in recent 
years, there has been an appreciation of the wider view, little 
systematic effort has been made at a measured estimate of the 
indirect and cumulative benefits. From papers relating to 
recent practice in the most intensively developed area, the 
Punjab, it would appear that chief among the indirect receipts 
for which calculations were made in the Punjab were those 
from Crown Waste. Mr. Kanwar Sain's paper on the finances 
and economics of irrigation projects refers to the increased 
return to the cultivaltor from irrigation from (i) increased 
land values and (ii) additional income from farm products ; 
and he mentions the suggestions now made that methods 
should be devised for crediting irrigation projects with part of 
the increased land values. However, to our knowledge no 
attempt has so far been made in' India either at assessing 
ncreased land values due to irrigation or at aquiring jhem, 



at least partially, for the State. Similarly no investigations 
seem to have been undertaken, before this project, either for 
estimating the total direct and indirect receipts of government 
or at estimating the increase in the value of agricultural 
production or in the volume of other activities based upon it. 

For the U. S. A M reports of the Bureau of Federal Reclama- 
tion and other official agencies contain a wealth of data. These 
indicate problems very similar, in many respects, to those 
encountered in India. The general practice in regard to 
assessment of benefits, etc. may be illustrated by reference to 
the report of the Committee appointed by the Secretary of the 
Interior for a study of the success and soundness of federal 
reclamation policy. : The report notes that the crop values, 
for different years, of annual production of the projects 
averaged nearly one-third of the Government's total invest- 
ment in irrigation works and that therefore, the current crea- 
tion of wealth through the projects was large. Reference is 
also made to data specially collected to assess the effect of 
reclamation on business. These data represented records ol 
the expenditures for purchases outside the local trade territory 
by representative farms covering a period of 7 to 10 years. 
They showed that 75 to 80 p. c. of farm income was spent on 
purchase of commodities produced in the industrial sections of 
the U. S. A., " in other words, only about one fourth of the 
farm production income was used for irrigation operation, 
tax' payments, labour and local supplies. " ( p. 64. ) 

The Report of the Special Repayment Commission ( 1938 ) 
.cites the following among the major accomplishments or 
encouraging features resulting from reclamation programmes 
of the United States. (1) creation of a large number of 
irrigated farms (2) providing homes and means of livelihood 
for persons on farms within the reclamation project areas 
(3) establishment, stabilisation and business of cities and 
towns on or dependent on reclamation project areas (4) 
■contributing a major part to the support of public schools, 
churches, banks, etc. within the project area (5) stabilised 
agricultural condition and production on project farms (6) 



1. Roporion Federal Reclamation , J, W , Haw and F. E. Schmitt, 1*34. 



the stabilising influence of water supply provided by Federal 
Reclamation works for agriculture in the West and as market 
for non- Western products (7) the value of crops produced on 
reclamation projects since 1906 approximately 10 times the 
overall costs of irrigation works serving those lands (8) 
large increase in the average value of lands, inclusive of 
buildings (9) large increase in assessed values of lands 
(10) importance attached to the construction, maintenance 
and development of projects as a market for non- Western 
products by manufacturers, rail-roads and other transporta- 
tion agencies (11) the volume of non- Western products 
shipped into the reclamation area exceeds the agricultural 
products of reclamation projects shipped East in a ratio of 
mote than 8 to 1 (12) the reclamation programme was a 
pioneer in the public development of Hydro-Electric power 
in the West through multiple-purpose use of water resources 
(13) the grading of irrigated farms compares with that of 
other farms so far as the relative productive value is concerned. 
These various claims, which are not mutually independent or 
exclusive, indicate the many aspects of the results of irrigation 
and the directions in which direct and indirect benefits may 
be traced, 5 



2. CE. also the folio wing two extracts. "There is no way of m ensuring 
accurately tbre full contributions these enterprises have made to the business 
and social life of the States and communities in which they are located, and 
to the national wealth, but the following facts are pertinent: They have 
greatly aided commerce as the residento of the projects are buyers and 
sellers of a vast amount of «;oods and products. The projects have brought 
about improvement and increase in both highway and rail transportation. 
They have provided huge revenue tonnage for transcontinental carriers 
through regions of otherwise sparse traffic, and thus to an appreciate extent 
have lowered the rate levels on other commodities moving over their entire 
systems. They have contributed to education and to local government by 
the payment of taxes. They have made it possible to utilize fully adjacent 
ranges and to stabilize the livestock industry and dry-land agriculture of the 
West. They are the main source of food supply for many mining and 
lumbering camps.'' Report of an Economic Survey of Certain Federal 
and Pnvatc Irrigation Projects, 1929, Bureau of Reclamation, p. 2. 

"' To determine the economic justification of a proposed reclamation 
project requires that a definite equivalent for the distributed benefits be 
I Continued on next page) 
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While the emphasis is on increased production in mea- 
suring the advantage to the community, land values have 
been held to be specially significant in assessing the repayment 
capacity of the individual operator. In the U. S. A. the irriga- 
tion system is not looked upon as a completely state owned 
capital work and part of the capital cost is usually recovered 
from the operator. Land values and land speculation have 
become specially important problems in this connection. Pro- 
gressively, the idea has gained ground that speculative increase 
of land values is a hindrance to proper development under 
irrigation projects and that, therefore, some means should be 
adopted to eliminate it. In the 1929 report Johnson had 
already laid down that in so far as government was pursuing a 
policy of settlement, it ought to extinguish every private 
title before encouraging a project and that the only significant 
objective for a reclamation policy was community building, 3 
The Haw and Schmit report considered the increase in farm 
values as the best index of the payment that the farmer could 
be fairly asked to make.* It favoured a method of controlled 
sale after official appraisal to eliminate land speculation. The 
1938 Special Repayment Commission recommended, on the 
other hand, that the procedure for determining water right 



\ Continued from Uist page ) 
fixed. Unfortunately, no factual basis for quantitative appraisal of regional, 
State, and national benefits is now available, as already stated. The bene- 
fits likely to be derived by nearby towns and by associated industries and 
utilities can often be appraised ai least approximately, but the general com- 
munity benefits to Stat© and Nation are less tangible. Some estimates of 
values created by existing projects, and increased business and traffic 
volume, have be^n attempted, but the interpretation of the figures is open to 
serious question, In any event, the appraisal of such benefits in advance 
of development would involve large uncertainties. At best only calculable 
money benefits could be determined, while developmental and social vaiuftl 
such as those that lie in ihe creation of additional homemaking opportunities 
and stabilization of economic life are not reducible to money terms." Haw 
and Schmitt, Op. cit. pp. 99-100. 

3. A, Johnson ; iLL-onomii As[>cota of Certain ReclamfittQ/i Works 
(1929), p. 14 and p. 16. 

4. "The farmer's repayment should "be fixed at tbe irrigation value. 
In addition, the fanner should be able to obtain the land title at unirrigatod 
value, free from speculative increase." Op, fit. p, 99.' 



payments for reclamation projects should be worked out by 
taking into consideration factors influencing ability to pay, 
particularly the efficiency of the project irrigation system, the 
right use of land and water, the uncertainties in agricultural 
production* the means of effective marketing, and should pro- 
vide for adjustment of repayment contracts from time to time. 5 

In most reports dealing with the economic effects of 
particular projects benefits of irrigation are sought to be 
measured by assessing net returns of farms and by comparing 
net worth at the time of settlement with net worth later. In 
reports on projects under consideration estimates maybe made 
of investments and expenses, deficits and surpluses, and capital 
and credit requirements on specific types of farm businesses 
expected to be established under the projects. Economic 
limits of irrigation water assessments may be calculated and 
indirect benefits may be sought to be assessed by. demanding 
that as existing urban centres would stand to gain by particu- 
lar projects they should bear part of its cost. 6 General studies 
of the economic and social aspects of irrigation cover a broad 
and varied field and may include such subjects as the effects 
of irrigation on industry and trade especially retail and to such 
aspects as the influence of irrigated agriculture on county 
government and of increased population density to school 
costs. 7 While the numerous reports and investigations, official 
and non-official, in the U. S. A. have thus drawn attention to 
a variety of the effects of irrigation works, investigations do 
not appear to be undertaken to study, in the case of any com- 
pleted project, the effects of a particular scheme in consider- 
able detail and to attempt to measure them in a variety of 
directions. Most indices of effects are related to the increase 
in land values or to the value of gross production and indirect 
effects are mostly indicated by pointing to the availability of 
a market for labour and for the products of industry. 



5. Op. Cj7. p. 36. 

C. Ci. VV. W, Johnston, Land Classification and Economic Report, 
Casper— Alcova Project, 1931, p, 35. 

. 7, Cf. Slavs^old and Matthews: Some Economic and Social Aspects 
of Irrigation in Montana ~ 3 938. -. ... 



Irrigation docs not play the part in the countries of Europe 
that it does in India or the U. S. A. However, problems 
similar to those raised by irrigation in India are met with in 
connection with schemes of land reclamation and improvement 
in many countries of Europe. In these countries also an 
increasingly comprehensive view of the objectives and results 
of such schemes has been taken in recent decades. " Land 
reclamation is no longer judged from the simple point of view 
of economic profit, of a favourable balance of expenditure and 
receipts ; but on the basis of the whole of the advantages 
derived from it, which go far beyond the narrow idea of the 
return to the private operator. The consideration is the 
increase in the aggregate return accruing to the farming and 
also the non-farming classes, throughout the country, from the 
fact of the increase in production, from the larger possibilities 
of employrnenr and from the impulse given to internal land 
settlement. " 8 The land reclamation projects undertaken by 
European countries during the inrerwar period were, it would 
appear, comprehensively planned and judged by their overall 
results. In the Italian so called 4 integral ' land reclamation, 
reclamation did not end with drainage and levelling operations 
but was linked and coordinated with correct ion of water 
courses, irrigation works, organization of communications, 
erection of dwellings for workers, formation of rural centres, 
distribution of electric power, establishment of agricultural 
industries and finally the campaign against malaria. Even in 
countries where it was not necessary to plan land improvement 
works so comprehensively, because the areas in which they 
were undertaken were already fairly well developed, a number 
of supplementary measures may yet be found necessary to reap 
fully the results of expenditure on the improvement scheme. 
For instance, in Germany the work of land improvement was 
closely associated with the consolidation of farm holdings. 

In assessing the results of these schemes in Europe the 
main index used was increased productive capacity. The assess- 



8. G. Constanzo, Land Reclamation and Improvement in Europe, 
Monthly Bulletin of Agriculture and Sociology. Rome 1938 — No. 10, 
•P. 454 E. Most of the following account of European conditions ts based 
on this article. . • - 
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merrt was made in terms of areas of improved or reclaimed lana 
and the increase in gross production or net return due to the 
effort of improvement and reclamation. In general, no efforts 
seem to have been made at finding ways of assessing in concrete 
terms the indirect and secondary effects flowing from the work 
of improvement. However, in specific cases, especially when 
an objective other than that of increasing, production was also 
aimed, at by the project, an attempt may be made to set up 
other measures. Among the objectives of the Italian schemes 
of integral land reclamation the employment of workers and 
their settlement on land were specially emphasized. The 
following were included in the stated objectives of these 
schemes: (1) Employment for the maximum number of 
workers, thus reducing unemployment ; land reclamation 
works, apart from their intrinsic utility, are undoubtedly of 
great value in this respect, (2) Conversion of an increasing 
number of casual labourers into permanent cultivators, or 
farm settlers, thus encouraging internal land settlement. 
Because of these special objectives inquiries undertaken to 
gauge the extent of the economic results of l( integral " land 
reclamation assessed them in terms not only of value of produc- 
tion and an index of gross production available for sale but 
also in terms of the amount of labour employed per unit of 
land and tha percentage of job labour in total labour employed. 
The index of total labour employed per unit of land was 
devised to indicate the extent of the increase in total employ- 
ment brought about by schemes of reclamation and the index 
of the percentage of job labour was meant to show how job 
labour might be progressively eliminated. It was noted that 
the index of job labour tended to diminish in a varying degree, 
sometimes reaching zero; the interpretation of this was that 
the farm worker bad in the end settled definitely on the land. 
These special indices were compiled in the Italian survey 
because of the emphasis on the settlement of labour in Italian 
reclamation policy. Even in the Italian survey, however, the 
main index used was of the increase in total production. The 
indices of labour employment and job labour related evidently 
to the amount of employment in agriculture under the reclama- 
tion schemes and did. not refer to employment resulting from 
the indirect or the secondary effects of those schemes. 



A set of analytical writings which have an indirect bearing 
ort the problem considered in this publication are to be 
encountered in the field of business cycles, particularly in 
relation to the problem of public works policy and its effects 
rn counteracting forces of depression. However, most of this 
writing is concerned with theoretical models and, in quantita- 
tive expression, use has been made in it mostly of hypothetical 
figures. Though new terms with a quantitative significance, 
such as the multiplier, have been brought in, concrete investi- 
gations which would indicate the methods of assessment of 
these" and the difficulties in the way of carrying it out are not 
met with. This set of writings is specially suggestive in con- 
nection with the indirect and secondary effects of capital 
investment. 9 Use has been made of them by us in connection 
with the classification of the various stages at which effects 
might be assessed. The assumptions under which the discus- 
sion of these effects is carried in connection with business 
cycle theory are, however, widely different from the conditions 
ufider which the direct and indirect effects of irrigation were 
to be estimated by us. Therefore, no attempt has been made 
to establish in this investigation any direct connection with 
either the concepts or subjects o^ the Public Works Policy and 
Multiplier controversies. 

In recent years another problem has become prominent 
owing to the concern in planned economic development shown 
by govenments. The problem is essencially that of estimating 
the results of the impact of a set of initial investments on 
other parts of the economy through their direct and 
indirect and secondary effects. It may be met with in a 
series of different contexts, such as definition of the conditions 
of general economic progress or plans for balancing the 
economy of a region or the industrialisation of backward areas. 
In most instances the problem has yet been studied in terms 
of project plans, more or less complicated; and there has been 
little specific investigation of effects of measures of investments 
undertaken in the past. 



9. Cf. J. M. Clark Economics of Planning Public Works (1935) 
Chap. 9, Cumulative Effects of Public Expenditures, 

2 
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Among the concrete measures that have been used for 
estimating direct effects two stand out with great prominence. 
These are the indices of (i) increase in land values and (ii) 
increase in gross produce from land. The land or farm value 
index is obviously an indirect index; land values .are ulti- 
mately dependent on the increased return from land to its 
owner. The rise in land values would be based obviously on 
the expectation of the increase in the average return from land 
over a series of years ; and this would, in the main, depend on 
the improved productive capcity of the land. Measurement 
of total effects through increase of land values may be attempt- 
ed and 'preferred because (1) this increase might be more 
easily and accurately ascertained than the increase in produce 
and (2) it might be argued that land value figures, in so far as 
they reflected expectations, would give an indication regarding 
average long term results and not results relating to a particu- 
lar year or time. However, the land value index would not 
necessarily reflect the unmixed effects of the average increase 
in the expectation of return from the land in question. For, 
it is liable to be influenced by many factors which may have 
nothing to do with the particular scheme or area under con- 
sideration or even with agricultural operations in general. 
Fluctuations in the level of land prices as a whole, the general 
price level, the rate of interest, may all affect to a significant 
degree prices of specific lands under consideration independ- 
ently of variations in their productivity. Again, the "index of 
land values may contain a speculative element unrelated to 
existent facts and would depend among other things on the 
legal, etc. structure of land ownership rights and on restric- 
tions, if any, laid on the rights of the owner of land to alienate 
land. All these considerations make the land values index a 
less satisfactory measure of the total effects of schemes of 
irrigation and land improvement than a direct measure such 
as that of increased production. In case the problems of 
estimating increase due to land improvement in production 
are successfully got over the direct effects in any given set of 
conditions could be most satisfactorily measured by this index. 

The measurement of increased production and its valua- 
tion would, of course, .reflect the particular circumstances of 
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the period chosen for investigation. Agricultural yields may 
vary from season to season and prices are liable to fluctuation. 
Therefore, any estimate made for a particular period may not 
be representative of average conditions. It is, however, possible 
to estimate average results in the light of data relating to the 
range of seasonal fluctuations in yields and of records regard- 
ing prices in the past and estimates in the future. 

Something may be said in passing regarding the indices 
of gross and net production in connection with the problem 
of measurement. Gross production would, of course, mean 
total production from any particular activity, such as agri- 
cultural exploitation of land surface, during a period of time, 
without any deduction on any account. In connection with 
the enquiry under consideration the term net would most 
significantly be used by allowing for a return on the capital, 
and for the cost of working and maintenance of the work 
under consideration as a deduction from the gross figure. The 
net benefit from capital works would thus represent calcula- 
tion of the product over and above the addition which would 
go as a set off against the current and capital cost entailed by 
the work. Net product as defined in this manner would be 
arrived at through estimates of the gross product and calcula- 
tions relating to the annual charge on account of capital cost, 
maintenance and operation. The latter calculations have little 
direct connection with any part of the investigation, in the 
actual field, of the effects of capital investment. The aim of 
the investigation is itself, therefore, usually confined to the 
estimation of gross production. Net product in other senses 
of the term i. e. as the excess of income over outlay in a 
particular economic activity or as the share available for 
distribution apart from expenditure on materials, defined some- 
times as social income, have no direct relevance to the general 
problem under consideration. It will appear that some use of 
these other concepts of net product is made in specific contexts 
in the report. 

Another point needs emphasis in a preliminary discussion 
The effect of a capital work may, in the early stages, be the 
compounded effect of the work in the course of its construc- 
tion and of the permanent increase in activity arising out of 
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the completed work. The elaboration of the concept of the 
multiplier was largely concerned with the effect on the 
economy of expenditure in connection with public works in 
process of construction. In a number of investigations and 
writings on irrigation and reclamation works, the effect of the 
process of construction and the effects after construction, 
following on the functioning of the work as a completed work, 
are sometimes discussed together. This report give no con- 
sideration to effects during the process of construction of the 
work. It is concerned entirely with the effects of the whole 
work after it has been completed. 

In this connection it is also necessary to distinguish 
between actual and potential results and between short term 
and long term results. The full exploitation of a capital work 
may be dependent on undertaking a large number of subsidiary 
works of all kinds. This may mean considerable capital out- 
lay. Apart from this necessary supplementary activity, full 
exploitation may not be attained before a minimum period of 
time which may be required for, say, the settlement and 
building up of a community of farmers. It has* for example, 
been noted that from 30 to 50 years are needed to bring an 
irrigation community to full and stable development. 10 Some 
attention has been paid in the report to costs incurred by 
government or by private enterpreneurs in clearing and 
developing, etc. the land and making full use of irrigation. No 
consideration was, however, given to the problem of com- 
munity building. The investigation was undertaken more 
than 20 years after irrigation from works began. However, 
no systematic efforts at exploitation of the area under command 
had been made, and government had adopted an attitude of 
complete laissez faire towards the problem of the development 
of farming communities. Therefore, progress had been uneven 
and not very rapid. When ultimately depression forced Govern- 
ment to consider means of stimulating the demand for water 



10. Haw and Scfamitt. Op. Cit. P. 67. In recent studies of the Bureau 
of Reclamation the types of farna economy best suited to a project area 
during the period of deva^uieD^ are indicated separately from the 
types at the mature stage, Cf. Columbia Basin Joint lnvtstigations. 
Problem 2 (1945). 
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attention was directed not towards the creation of communities 
of farmers ; with adequate resources and knowledge to practice 
intensive irrigated farming but to giving special concessions to 
sugar companies to induce them to settls and acquire the land. 
Thus, as would appear from the report, in some areas full effects 
of irrigation were not at all apparent at the time of the survey 
while in others the stage of development reached might well 
be termed mature. No attempt is made in the report to arrive 
at any estimate of total potential effects and the extent of un- 
realised potentiality. The investigation was confined to find- 
ing out the actual results that appeared to have been obtained. 

The problem of the extent to which unutilised or idle 
resources are available for exploitation of the opportunities 
opened by capital works is relevant to this survey. The con- 
sideration of the possibility of employing idle resources is of 
great importance in the multiplier approach. It would have 
been of special relevance in our investigation if instead of 
estimating the effects of works at the stage of maturity the 
pace of the process of development had been studied. For, in 
that case it would greatly matter at what rate and from what 
source the additional capital and labour resources required 
for the exploitation and development of opportunities were 
made available. The findings of the survey definitely indicate 
the fact of a considerable under-employed population on the 
fringe of the irrigated tract. But the investigation did not 
bear at all on the availability of capital resources within or 
without the tract. Therefore, it paid .no attention to the 
important problem of the process by which a farmer in the 
tract could go on to increasingly intensified capitalistic exploit- 
ation of land after water supply became available. This 
process has two aspects. The first is knowledge of and 
familiarity with the technique of irrigated agriculture, which 
would be lacking in a community of farmers brought up and 
trained to dry farming methods. The inflow of trained ele- 
ments from other irrigated communities into the regiqn 
surveyed was, under conditions of complete official indiffer- 
ence, a necessary consequence. The other aspect concerns 
the capital resources required to practice intensive irrigated 
farming. These might either be wholly borrowed from out- 
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side ; or else with a minimum initial start the area and degree 
of intensity may grow at an increasing pace through the 
increasing surpluses available as a result of the progressive 
exploitation of a business itself. The pace of the latter process 
would depend to an important extent on the phases of the 
cycle of prosperity and depression encountered. 

One feature which differentiates the irrigation works of the 
Deccan from those of the Punjab or most Federal Reclamation 
Works in the U. S. A. is that they did not affect, in the main 
a region that was previously undeveloped. The lands watered 
by the Godavari and Pravara Canals system had been develop- 
ed for centuries past and bore well-organised and fairly 
populous farming communities before the advent of irrigation. 
Irrigation resulted not in settling a new region but in changing 
the aspect of a farming area. Therefore, a survey of this region 
was calculated to bring out fully the results of the transition 
from dry farming to irrigated farming. Data for such aspects 
as farm equipment, production, population and trade were, in 
this region, available for a matue dry-farming economy and 
could be used for a fruitful comparison between the two 
different types of farming. Material for such detailed com- 
parison could obviously not be available in areas where 
irrigation works developed unsettled or very sparsely populat- 
ed land. It is for this reason perhaps also that similar surveys 
have not been attempted elsewhere. 

It is not necessary to call attention, at this place, to the 
general features of the results of the survey. One aspect of the 
conclusions appears, however, to have specific importance in 
connection with the problem both of the multiplier and the 
progress of industrialisation or economic development. It is, 
that the indirect and secondary effects of investment depend 
greatly on technical possibilities inherent in the new product 
independent of the volume of additional production which may 
be the direct effect. The extent of the direct effect itself is deter- 
mined to a large extent by physical conditions and possibilities 
of exploitation in the field and cannot be simply related to the- 
total volume of investment. For the same volume of invest- 
ment, the extent of the direct effect may differ widely because 
of differences of physical conditions and technical possibilities. 
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Moreover, for the same volume of additional production the 
indirect and secondary effects may differ widely. These effects, 
especially the secondary effects, may depend not on the volume 
of additional production but on the extent to which it was 
capable of, or required being, worked up. The difference 
made by this factor could be very large; it might vary all the 
way from new production being all in terms of a consumption 
good which required not even primary processing, to its being 
a raw material which served as the basis of a very complex 
industry. The difference made to the employment and other 
structure of a region by such factors is clearly shown in the 
report of the survey by the differences in the effects between 
the fruit orchard and the sugar cane regions. This would 
■seem- to render infructuous any attempt at postulating average 
quantitative relations between the volume of investment, the 
added product and the area and extent of indirect and second- 
ary effects in general terms. The relations in each case could 
be known or estimated only on a complete study of the physi- 
cal and technical conditions of the particular region in which 
economic development was planned or was taking place. 
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REPORT OF THE SURVEY 

Initiation, Planning, and Conduct of Survey. 

The enquiry whose report is being submitted to Govern- 
ment originated in a D. O. letter by 'Mr. T. A. Andrews, 
Secretary to Government, P. W. D. dated 2nd July 1938 
addressed to Mr. D. R. Gadgil enquiring of him whether he 
would be prepared to undertake the- investigation into the 
improvements effected by the existence of irrigation in a tract, 
with reference to the Godavari and Pravara canals. Mr. Gadgil 
replied 1 expressing readiness t6 -undertake the enquiry if it 
was entrusted to the Institute and laying down- briefly the 
lines on which the enquiry could be conducted. The proposals 
contained in Mr. Gadgil's letter were accepted by Government 
and provision was made for the sanctioned amount in the 
years 1939-40 and 1940-41. The first instalment of the budget 
allotment was paid to the Institute in September 1939 and the 
preliminary work on the survey was immediately undertaken. 
The investigations were conducted with the help of a staff of 
four fieldmen stationed at four different rural centres. The work 
of the fieldmen was supervised by an investigator whose head- 
quarters were placed at Kopergaon. The fieldmen were 
entrusted with the work of farm surveys and with the collec- 
tion of related information in their area. The Investigator, 
apart from supervising the work of fieldmen, undertook the 
trade, industrial and labour enquiries and was specially entrust- 
ed with the survey of orange orchards. Regular work on the 
investigations began in December 1939 and took one full year 
for completion. The work of tabulation of the data was 
begun in December 1940 and also took one full year to complete. 
After studying the actual conditions of the tract, it was felt 
necessary to almost double the extent of investigational work 
originally contemplated in Mr. Gadgil's letter dated 14th 
July 1938. The consequent increase in the data to be collected 
and their complicated nature led to an increase in the time 
required both for the investigation and the tabulation. After 



1. See Appendix, 
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the tabulation was completed the writing of the report was 
somewhat delayed owing chiefly to delay in obtaining certain 
vital information from Sugar Companies. After this had been 
obtained the final report was prepared. It is divided into 
two parts. The first part deals with the effects of the irriga- 
tion system from the broader point of view of the whole 
community. The second part deals with an estimate of the 
total income received directly or indirectly by the various 
State authorities as a result of the changes following upon the 
construction of the system of irrigation irrthe tract. 



PART I 

EFFECTS ON ECONOMY OF THE REGION 
Definition of the Problem. 

The construction and maintenance of an important capital 
work like a canal system have far-reaching effects on the 
economic life of the community living within a region and 
also to some extent on the community living without it. These 
total effects cannot be gauged from calculations of increased 
tax or revenue yields. Estimating the nature and extent of 
the effects of irrigation on the whole community is the really 
important problem and our investigation was mainly directed 
towards this larger problem. 

The problem may be stated in the following terms. An 
act of investment which brings into existence and operation a 
continuously functioning capital instrument leads to the 
creation of new or additional productive activity and new or 
additional production. If the construction, maintenance and 
operation of the capital instrument leads by itself to additional 
production this may most properly be called the direct effect 
of the construction. Ordinarily, however, the maintenance 
and operation of the capital instrument does not create by 
itself much additional production ; usually, the opportunities 
created by the capital work are properly and fully utilised 
only by undertaking further investment for launching new 
productive activities or expanding old activities in the area 
affected by the capital instrument or work. This further 
investment involves the employment of additional capital and 
labour resources — additional i. e. other than those required 
for the construction and maintenance of the original capital 
instrument. The added production is thus the joint result of 
the operation of the original capital instrument and the employ- 
ment of these additional resources. This added product, which 
is the joint result of the original investment and the employ- 
ment of the new capital and labour resources which are 
required to exploit the capital instrument, may be said to 
represent the direct results of the investment. 



An uninterrupted flow of the direct results depends on 
the continued maintenance of the new or added activities, 
which are necessary to utilise the opportunities created by the 
original capital investment. The continued maintenance of 
these activities would be dependent on supplies of a set of com- 
modities and services, and would result in creating a demand for 
them. The demand for these commodities and services may 
lead to the expansion of opportunities of employment for or 
the diversion from old employment of certain resources of 
capital and labour. This effect on the pattern of resource use, 
flowing from the need to maintain primary productive activi- 
ties giving rise to the direct effects might be termed the 
indirect effects of the original investment. 

The primary effects, direct and indirect, are connected 
with the immediate utilisation of the opportunities created by 
the capital instrument. As a result of this utilisation new 
production comes into being. A number of consequences may 
flow from the emergence of this new production. These might 
he called the secondary effects of the original investment. Atten- 
tion might be drawn to two distinct types of secondary effects, 
The two types of secondary effects represent two aspects of 
the increased production which is the direct effect. Increased 
production means additional produce which has to be process- 
ed, traded in, transported, etc. and increased production also 
means increased incomes in the hands of producers which 
may be spent in a variety of ways. The original investment 
and its exploitation result primarily in the creation of a volume 
of new production. If the new product is directly consumed no 
further repercussions on economic activity might follow. But if 
it is not so consumed-as it usually is not-then it could become 
the basis of a series, short or long, of economic activities neces- 
sitating the employment of further capital and labour resources. 
This is one type of secondary effect. Secondly, additional 
production is ordinarily reflected in the accrual of addi- 
tional incomes to various categories of persons. These persons 
may utilise this income in a variety of ways. The outlays by 
receivers' of income would lead to the creation of a new 
demand for goods and services which would, in its' turn, 
lead to the employment of other capital and labour resources. 
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This is another type of secondary effect. It is obvious 
that the line of reasoning can be followed indefinitely 
tracing primary direct, indirect and secondary effects from 
almost every act of investment and employment. However, 
the further one moves away from the originating impulse the 
less powerful and specific are its effects ; and they tend to be 
spread over a wide area, making it difficult to trace or measure 
them. Moreover, usually at each remove factors in the 
situation other than the original capital investment become 
more and more important. It should be noted that in this 
analysis we have started with the new capital instrument as 
being in full operation and have not been concerned with the 
effects of the act of its construction. That is, in the particular 
context, we do not take into consideration the effects of the 
original construction of the canal system but confine ourselves 
to the effects of the working of the fully-developed system. 

We may now formulate the specific problems with which 
we have to deal in this enquiry in the light of the above dis- 
cussion. The main direct effect of the working of the canal 
system is to put previously cultivated lands to new uses or to 
make them more productive in former uses or to bring new 
land under use for the first time. All this is made possible 
only by the employment of additional capital and labour 
resources and the resulting new or increased produce we term 
the direct effects. The new type of exploitation itself requires, 
say, fertilisers, and implements and their transport and the 
transport of labour, etc. These represent indirect effects. The 
new or increased produce may be consumed by the producers 
themselves ; but if it is not so consumed it requires to be 
transported, sold, processed, transformed, etc. These activities 
are one type of secondary results. All economic activity 
having increased in the region total production and income 
increases and the receipients of the incremental incomes make 
demands in respect of consumption goods such as clothing, 
housing, entertainment, etc. and in respect of capital goods to 
utilise their savings, and their expenditures in these various 
directions give rise to activities which represent another type 
of secondary effects. In a similar manner the further effects 
of the indirect or -secondary activities might be traceable up to 
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a point. We shall now proceed to deal with each of tht 
stages in the order indicated above. 

Direct Effects 

Plan of Investigation — The measurement of the direct 
effects formed the most important part of our investiga- 
tional project. It was not possible to attempt to measure 
directly the total of even the direct effects over the 
whole area affected by the canal systems. All that we could 
do was to conduct investigations relating to specific sample 
areas and activities and to plan these investigations in such a 
manner that their results could fairly be made the basis for 
estimates of the total direct effects. 

The canal systems under consideration differ radically 
from such projects as those of the Punjab or those undertaken 
by Federal Reclamation in the U. S. A. in so far as their main 
result was not that of bringing new lands under cultivation. 
They brought instead a plentiful and secure water supply 
to lands previously dependent on an uncertain rainfall and 
made possible a change in the character of the cultivation and 
the degree of its intensity. The main direct effects in this 
area are, therefore, those due to new and more valuable crops 
being grown under irrigation and also the greater productivity, 
because of it, of crops previously cultivated. Our major 
investigations were directed, towards measuring this 
increment. 

Before proceeding further it is necessary to indicate in brief 
the manner in which these investigations were planned and 
carried out. The main problem confronting us was the 
measurement of the difference made by irrigation to agricul- 
tural activity and production. This could be done only if 
compaxable data were available relating to results of agricul- 
tural operations on lands with and without the supply of 
water from canals. The data to be compared might con- 
ceivably be those indicating the nature and results of farm 
business as carried on in the villages before they received 
canal water and the business as it is carried on today with 
its help. A comparison of this sort could, however, not be 
attempted. The data relating to the -past were not available 



and could not be gathered in the present. Moreover, even if 
these data had been available they could have been used 
only after making allowance for the difference made to the 
productivity or profitability of farming during the intervening 
period, by other factors — such as technique, prices, etc. It 
would, of course, be possible to shorten the time interval 
between the two sets of data compared by confining the study 
to tracts where canal water had been supplied only recently. 
However, it usually takes a considerable number of years for 
the full effects of irrigation systems to work themselves out 
and, therefore, such a procedure would not yield results valid 
for our purpose. It is thus clear that a comparison between 
results of the same farm business operating with and without 
canal water cannot be directly instituted. What was possible 
to attempt instead was to compare the results of operations of 
farms using canal water with the results of operations of farms 
which while not able to obtain canal water were otherwise 
working under comparable conditions. A canal system distri- 
buting water by gravity, brings under its command all adjacent, 
areas which are at a level lower than the level ot the line of 
the main canal. In the Bombay Deccan this usually means 
that lands lying on the side of the downward slope of the river 
vallev obtain water while those on the side of the upward- 
slope are not irrigated. The division between lands under 
command of canals and those not under command is thus 
brought about by factors determining the route of the main 
canal and does not conform to any difference in pre-existing 
agricultural conditions. In the circumstances, a study of farm 
businesses in two adjacent areas one of which is under 
command of the canal system while the other is not should 
reveal differences made chiefly by the single factor of the 
availability of water supply. In a study conducted simulta- 
neously in both areas considerations such as those of season, 
prices, technique, etc, would not affect the comparison and 
actual conditions obtaining at any time in tracts adjacent to 
the canal but not commanded by it might be taken fairly to 
represent the conditions that might have obtained in the 
irrigated area in the absence of canals. It should be made 
clear that this assumption is valid chiefly in respect of physical 
productivity, In other respects such as price and labour 
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structure the advent of the canal modifies the economy even 
of the adjacent non-irrigated tracts. This fact has to be borne 
in mind in interpreting the comparative data but there is no 
way of avoiding or eliminating its results. 

The effects of irrigation are not uniform over the whole 
area affected by it. The supply of water from canals may be 
less secure or less plentiful in some areas than in others. The 
length of period over which water has been made available 
and other factors such as the capital or technical resources of 
farmers might make a difference in the intensity of exploita- 
tion in various parts. The configuration or the quality of 
land might make a difference in the uses to which water is 
put ; also conditions such as the degree of aridity, the availa- 
bility of well irrigation, etc. existing in the pre-canal period 
would determine the net gains obtained by the use of canal 
water in particular areas. In order to provide a complete 
picture it would be necessary to obtain comparative data 
relating to all the major types of different effects. In the tract 
under consideration it was held necessary to obtain five sets of 
comparative data relating to farms under command of canals 
and those not under command. The data relating to four 
comparative sets were obtained by conducting farm business 
surveys in four pairs cf adjacent areas. The distribution of 
these surveys was as follows. Two were in the Kopargaon 
Taluka to sample conditions in the area in which irrigation 
was most concentrated, one in Nevasa to illustrate conditions 
towards the tail-end of the canal system where water 
supply was not guaranteed for the entire twelve month 
period and the fourth in the Niphad Taluka on the Kadwa 
canal system which was specially included in the investiga- 
tion to study conditions on second class works in an area 
where well irrigation was also fairly common. 

Rahuri Taluka has the largest area under irrigation next 
to Kopargaon. The special feature of this Taluka is the large 
area under oranges. In this area no farm business surveys 
were conducted. The cycle of most crops under irrigation is 
completed within the period of one year. In sugarcane and 
Lucerne the period is longer, but not longer than two years. A 
survey covering a two year period could thus deal completely 
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with all irrigated crops. It is also not difficult to draw up a 
statement of annual production and profits from such a survey. 
An orange orchard stands on an entirely different footing. In 
the initial period capital has to be invested in it without any 
substantial returns being received. Later, the orchard yields 
income over a series of years while involving only a limited 
amount of recurrent expenditure. The economics of such 
orchards cannot, therefore, be studied by a survey which 
records the results of its working within the period of only one 
or two years. It requires collection of data which relate to a 
large number of years and cover the different types of periods 
in the life-history of the orchard. Therefore, in Rahuri taluka 
we instituted a special enquiry into the economics of orange 
orchards. 

Farm Business Surveys — Each set of farm business surveys 
covered farmers in four nearby villages. Two of the villages 
were under command of the canals and the other two villages 
were in a contiguous area which was not under command. 
The technique and the methods adopted in determining the 
sample, in collecting and tabulating the data, and in compiling 
results of this survey of farm business, were, identical with 
those evolved by us in the Institute's Wai Survey. 12 No com- 
ments are offered in this report on these matters. In all 
centres, except the Ozat centre — the data collected related 
to the two years 1938-39 and 1939-40. In the Ozar group, 
owing chiefly to the highly diversified nature of the crops, 
it was possible to collect data only for 1939-40. The villages 
from which farmers were selected and the number of farmers 
included in the surveys are indicated below. 
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We now proceed to present the results of the survey in 
a series of tables dealing first with the area held or operated 
and its classification together with equipment and investment 
of each operator and later with the results of the farm business 
during the particular years. 

Cultivated Area : 

Table No. 1 indicates the distribution of the acreage under 
cultivation in the various irrigated and dry groups. We 
attempted to constitute these groups, as far as possible in a 



2. The term "dry" used for the groups and elsewhere in this publica- 
tion implies only that the area did not obtain supply of canal water. Wei' 
irrigation was practised to a large or small extent in all the "dry" groups. 
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closely similar manner to facilitate comparisons. It was intend- 
ed that each group should finally include 50 representative 
farmers from each area. The initial number of farmers in the 
survey was, therefore, placed at a little higher than 50. In 
the result the number of farmers in some of the groups is, 
slightly less than 50 and in some slightly more ; this is due to 
data relating to a varying number of businesses originally in- 
cluded in the list not being retained in the final tables owing to 
many reasons. The distribution of the cultivated acreage into 
owned and tenanted is not very important for the purpose 
under consideration. It will, however, be observed that the 
bulk of the land included is owned land. For obvious reasons 
the irrigated groups show a major portion under cash-tenancy, 
while the tenancy in the dry groups is for the greater part on 
crop-share basis. The size of farms is comparatively large. In 
the irrigated groups the average size does not vary much from 
group to group ; the smallest for 1939^40 being about 35 acres in 
irrigated group I 4 and the largest about 43 acres in Group I 1. 
The variations in the dry groups are, however, considerable ; 
while group D 1 has an average farm of less than 25 acres, the 
average farm acreage in group D 3 is larger than 56. It is 
interesting to observe that the average size in 6 out of the 
total 8 groups falls within the range of 30 to 45 acres. 

The irrigated acreage has been divided into 3 classes. Canal 
irrigated, Motasthal 3 , and Mixed. Motasthal is comparatively 
important, even in irrigated groups I 1 and I 2. It is negligible 
in irrigated group I 4. The area irrigated by canals is large 
in groups I 2 and I 3. It does not amount to as much as 
4 acres, on an average, per farm in groups I 1 and I 4. It should 
here be pointed out that for the year 1938-39 irrigated group I 4 
is really representative of conditions of dry farming. This is 
the result of the very considerable variation from year to year 
in the water supply taken by cultivators at the tail-end of the 
canal. The water supply taken up does not vary only for the 
village as a whole, on account of seasonal factors, but varies 
also for individual cultivators from year to year. Our sample 
of farmers was chosen with reference to the conditions of the 

Z. Motasthal : M Well-irrigated land. " 
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year 1939-40. And it happened that these farmers had received 
little water for irrigation purposes during the preceding year. 
In the dry groups, Motasthal, which is here the only form of 
irrigation, is very important in group D 1 ; it declines in 
importance considerably in group D 2 and this further dimini- 
shes in groups D 3 and D 4. Grass lands constitute important 
acreages only in the first area groups, I 1 and D 1 of both dry 
and irrigated areas. Annual fallow is fairly considerable in 
groups I 4, and D 4, and is definitely large in group D 3. 
It is also in this latter group that Potkharab is important. 
A special feature of the irrigated groups is land which is 
recorded as fallow owing to waterlogging. Group 1 which 
represents conditions under second class irrigation has almost 
no such fallow. Group I 4 towards the tail-end has little of 
it. It is most in evidence in group I 2 and fairly considerable 
in group I 3. 

Crop Acreages : 

Table No. 2 shows, how the sample groups selected by us 
represent various important types of agricultural economy in 
the tract. The original economy of this tract was for the 
most part subsistence economy. Except for the recent 
advance of cotton, chiefly in Nevasa, no important dry cash 
crop was grown in the area. Wheat, where it could be grown, 
took the place of the cash crop to some extent. Otherwise 
bajri, jowar and pulses with only a limited area under oilseeds 
occupied the whole tract. The various dry groups under 
investigation bring out all these conditions. The first group 
reveals the presence of Motasthal and of a considerable area 
under wheat ; the second being less favourably situated has 
less Motasthal as well as less wheat. The third group presents 
a sample of an almost one-crop economy, being wholly 
dominated by bajri. The fourth, with the least Motasthal, 
presents an altogether new type. Bajri takes here a definitely 
inferior position to jowar and cotton is an important crop. 
The irrigated groups present a variety of types also. In the 
first group there is a considerable emphasis on garden produce, 
the result of irrigation conditions as well as the nearness of 
the railway and the Nasik market. The second and third 
represent typical heavy irrigation agriculture with sugarcane 
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707-4 


144-1 


30-0 


22-9 


99-9 


80-4 


Total 
Percentages 


110-9 
W 


2,832-3 
42-8 


1,333-3 
20-1 


l,C58-2 
16-0 


95-5 
1-4 


42-6 
0.6 


170-7 

2-7 


124-6 
1-9 


3938-39 
1-1 


... 










... 


1 
... 




1-2 


8-7 


248-4 


139-4 


472-7 


43-3 


1-0 


47-5 


15-4 


1-3 


44-2 


38G-0 


262-6 


353-8 


92-0 


... 


30-5 


6-4 


1-4 


12-1 


318-6 


584*0 


130-5 


40-6 


6-7 


86-5 


34-4 


Total 
Percentages 


05-0 
6-3 


953-0 
18-9 


986-0 
19-6 


957-0 
19-0 


175-9 
3-5 


0-2 


164-5 
3-3 


56-2 

1-1 


D-l 














... 




D-2 


i,i 


519-5 


202-0 


625-4 


... 


4-6 


49-6 


8-5 


D-3 


52-7 


1,460-5 


462-4 


18-3 


0-4 




38-2 




D-4 


30-3 


276-5 


547-6 


197-1 


20-0 


21-2 


85-8 

173-6 
3-2 


55-2 


Total 
Percentages 


95-1 
1-8 


2,256-5 

42-2 


1.212-0 
22-7 


840-8 
15-7 


20-4 
0-4 


25-8 
0-5 


63-7 
1-2 
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Area (Acres) Contd. 



Other 

-poises 

etc. 



Pry Crops 



Other 
fodder 



Cotton 



Tag 



Total 
Dry 



w o 

5^ 



41-3 


... 


„ 




1,4-23-8 


1,944-9 


142-4 


1 ,802-5 


51-4 


2-: 


... 


25-3 


989-5 


1,783-9 


278-7 ' 


1,505-2 


21-4 




... 


2.v2 


l.US-7 


1,987 5 


293-9 


1,693-7 


701 




12-0 


J2-2 


1,423-9 


1,653-3 


50-6 


1,60^-6 


1 84-2 
2-5 


2-2 
0-0 


12-0 
0-2 


05-7 
0-9 


4,955-8 
07-2 


7,369-6 

100 


765-6 


6.604-0 


12-3 




... 


9'jti-g 


1 ,178-9 


60-5 


1,118-4 


42-1 




... 


l'S i 1,535-0 


1,613-1 


9-6 ! 


1,603-5 


148-2 




1-3 


0-1 ! 2,024-1 


2.084-2 


26-7 j 


2,057-5 


62-8 




222-8 


... [ 1,710-6 


1.746- J 


"1 


1,742-2 


265-4 
4-0 


... 


224 -C 
3-4 


1-9 |g,26S-7 
0-0 94-7 

! 


d .622-4 

10D 


100-8 ' 

| 


6,521-6 


50-7 


11-9 


... 

... 


21-S 


] ,060-H 


... 
1,703-4 


1 
206-8 


1 ,496-6 


111 


... 




18-7 


1.205-4 


1,850-8 


270-7 


1,580-1 


59-4 




108-1 


" 


1,380-9 

3,647-1 
72-! 


1,419-8 


0, 


1,413-1 


121-2 
-2-4 


11-9 
0-2 


108-1 
2-1 


40-5 
0-8 


5,034-0 
100 


1 

| 


4,489-8 


39-8 






2-0 


j 1,463-5 


1,538-4 


11-5 


1,526-9 ' 


155-1 




... 


0-1 j 2,187-3 


2,239-0 


29-3 


2,209-7 


63-3 




255-9 


... i 1,552-8 


1,571-4 


4-0 


i 1,567-4 


258-2 
4-8 




255-9 

4-8 


2-1 ' 5.204-1 
0-0 : 97-3 


5,348-8 
100 


44-S 


> 5,304-0 
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dominating the farmers economy. The fourth, with a water 
supply not completely assured shows a variety of the ordinary 
dry crops grown under irrigation. 

Investment : 

The differences in investments (Table No. 3) follow the 
differences in types of cultivation. Motasthal cultivation and 
garden produce make demands on storing space, cattle and 
implements not largely different from those made by agricul- 
ture under canals. Hence the differences between the dry and 
irrigated groups in groups I are not striking. 4 In irrigated group 
I 3 there is quite a large proportion of farmers who crush 
their own cane in bullock driven crushers and prepare their 
own gul. Hence the investment in buildings and implements 
is much larger here than in the other sugarcane group i. e. 
irrigated group I 2. In group I 2 a considerable number of 
farmers get their gul prepared at power crushers owned by 
others. The incomplete character of the transformation from 
dry to irrigation economy towards the tail-end of the canal 
system is shown by the fact that the average investment per 
farm business in the irrigated villages in this area, I 4, is not 
markedly larger than that in the neighbouring dry 
villages D 4. 

Livestock Tiumbers : 

Table No. 4 gives details of the livestock maintained on 
farms in the various groups. Irrigated farming req uires 
greater bullock power than dry farming. Irrigated groups I 2 
and I 3 have on an average nearly 5-5 working bullocks per 
farm. In irrigated Group I 1 the figure is nearly 5. Irrigated 
group I 4 which approximates to dry farm conditions and all 
the dry groups excepting group D 3 have, on the other hand, 
an average equipment of only about 3*5 bullocks per farm. 
The largest bullock equipment among these groups is natur- 
ally in the group which has most land under well-irrigation 
i. e v D L Dry group D 3 has nearly 4-5 working bullocks 
per farm. This is evidently necessary on account of the 



4. In both the dry and irrigated samples onion is an important product 
and requires special storing arrangements, 
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TABLE No. 3:— Investment. 



Group 


No. of 
Farms 


Buildings 1 


Imple- 
ments % . 

Rs. 


Live- ; 

stock 

Rs. 


Total 




Rs. 


Rs. 


1939-40 












1-1 
1-2 
1-3 
1-4 


51 
45 
45 
52 


6,866 
3,829 > 
8,284 
1,274 


7,741 
3.783 
8,409 
2.193 


17,282 
14,568 
13,290 

8,011 


31,889 
22,180 
29,478 
11,478 


Total 


193 


20,253 


22,126 


53,151 


95,530 


Percentages 


... 


21-2 


23-2 


55-6 


100 


D-l 
D-2 
D-3 
D~4 


50 
50 
50 
48 


2,554 
2,101 
1,221 
1,284 


4,294 
1,539 
1,971 
1,601 


10,958 
8,510 
8,739 
8,166 


17,806 
12,150 
11,931 
11,051 


Total 


198 


7,160 


9,405 


1 36,373 


52,938 


Percentages 


... 


13-5 


17-8 


68-7 


100 


1938-39 








1 


, 


1-1 
1-2 
1-3 
1-4 


45 
45 
52 


3,492 
8,369 
1,496 


4,346 
7,078 
2,559 


13,310 

12,034 

6,735 


21.148 

i 27,481 

10,790 


Total 


142 


13,357 


13,983 


32,079 


59,419 


Percentages 




22-5 


23-5 


54-0 


100 

I 


D-l 
D-2 
D-3 
D-4 


50 
50 

i 48 


2.192 
1,394 
1,327 


li816 

2,491 
2,089 


i 7,971 
7,679 
6,773 

1 22,423 
66 5 

i 


1 

11,979 
11,564 
10,189 


Total 
Percentages 


148 


4,913 
14-6 

1 


6,396 

18-9 


1 33.732 
100 
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TABLE No. 4: — Income from 





(A 

1 


Milk 




Buffalo 


Cow 


Goat 


Total Milk 


Oroup 


W* 


















o" 


"3 ' 8 
■j) ■ a 

1 ^ 


2H 
o 
w 


Unsold 


5 

o 


P 


2 
"o 
en 


2 

o 


1939-4Q 




















X-l 


51 


210 j 3/0 


90 


S79 


... 


28 


306 


1,277 


1-2 


15 


2,584 


2,170 


311 


1,170 


... 


36 


2,895 


3,376 


1-3 


45 


1,067 


1,017 


167 


1,021 




148 


1,234 


2,186 


1-4 


52 


101 


131 


360 


2,029 


... 


66 


401 


2,226 


Total 


193 


3 ,962 


3,688 


934 


5,099 




278 


4,896 


9,065 


Percentage* 




19-3 


18-0 


4-6 


24-9 




1-4 


23*9 


44-2 


I>1 


50 


243 


660 


15 


625 




30 


258 


1,315 


D-2 


50 


274 


33. 


291 


691 


13 


117 


578 


M39 


D-3 


50 


11 


205 

1 


... 


799 




315 


U 


1,319 


P-4 


43 


280 | 356 


8, 


852 




1S3 


364 


1,391 


Total 


108 


808 1,552 


390 


2,967 


13 


645 


1,211 


5.164 


Percentages 




"7-8 [ 15-0 


1-8 


2*6 


CM 


6*2 


J I -7 


4M 


1938-39 




! 














1-1 




> i 
I 
i 






... 








r-2 


M 


2,305 | 2,003 


211 


964 


... 


36 


2,516 


3,003 


1-3 


45 


409 


700 


DO 


769 


... 


133 


499 


1 ,602 


1-1 


52 1 




75 


145 


920 




34 


145 


1,029 


Tola.] 


i« 1 


2.7H 


2.778 


446 


2,653 


... 


203 


3,160 


5,634 


Percentages 




20-1 


20-6 


3-3 


19-7 


... 


1-5 


23-4 


41*8 


V-l 












"' 




... 




D-2 


50 i 


296 


288 


195 


4S5 


12 


85 


503 


S5S 


D-3 


50 i 


39 


181 


... 


606 


... 


337 


39 


1.124 


D-4 


,8 j 


44 


172 


310 


722 




123 


363 


1,017 


Tout 


148 ! 


■370 


641 


514 


1,813 


12 


545 


905 


2,999 


Percentages 




5-6 


9-5 


7-6 


26-8 


0-2 

- 


8-1 


13-4 


44-4 



3? 



Live-stock. (Rs.) 





[ 










Total 








1 




Manure 






Livestock 
Produce 


o « 


(0 J* 

Is 


, 


<n 




1 




o 






-< £ 


o 






1 




o 




T3 


8- 
*2 


$£ 


H 


UJ 


-c 


o 1 


«j 


'■" 


T3 


O 


3f 

o c 






o 


c 


O 
H 


CO 

, 2 


O 

C/3 


c 


0) •- 








1 




1 ^ 











1 .583 

6,271 
3,420 
2,687 



13,961 
6fr 1 



33 



39 



1,017] 1,023 

1.712| 1,712 

2,6461 2,646 

lA 764 



1 ,573 

1.717 

1,330 

1,755 

6,375 
61-4 



5,519 

2,10) 
1,174 



HO 
0-4 



19 
1 



45 
CM 



3 

1*2 



6,100i 0,145 

! oy-7 30-0 

SS8 843i 

; S:i7, 1,039 

! I 

927 ( ---<" 

420 1 "120 



71 
07 



187 
1-8 



*,7y4 

65-2 



■1,361 
} .163 
1,330 



3,904 

57-8 



27 



27 



19 



19 
0-3 



1(59 



169 
2-5 



3,04; 

29=3 



1,553 

2,4 28 

4 84 

4,465 
33-1 

Q16 
3S8 



2.126 
31-5 



0-0 
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12 



312 2,341 

?..903i 5,088 

1,234! 4.832 

511 2,973 

4,960 15,234 
24-2 ' 74-3 

2SS 2,179 

765 1,99< 

3SJ 2.27. 

376 : 1.812 



SI 
82 



312 
to 

92 

105 
250 

206 



3,229 
M-l 



1,553; 

° 4 28 

1 

484! 

4 465i 
33 1 



51 

0-5 



1,467' 8.259 
14*1 79-6 | 



hi 2,524] 4,556 
I 

499. 4,034 

156 1,529 



653 

0' * 



86 
61 

34 



2,734 

8,073 

6,133 

3,566 

20,500 
100 

2,559 

2. boo 
2,560 
2,394 

10,379 

100 



7.16b 
4,594 
1,719 



12 3,179110,119 1S1 

0) 23-6 I 75-1 1-3 



13,479 

100 



991, 10- 
9To| 34! 
33S! 6] 



682 

71 
369 



2,295 50 1,122 

34-0 0-7 I 16-6 



1,630 99 2,461 

2,061 240 I 2,378 

1,405 145 I 1,919 

5.1461 490 ! 6,758 

764 7-3 ' 10O 
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TABLE No. 5 —Animals and 





in 






Animals on Farrc 








a 
(a 






























Group 


6 

"A 

1 


pq 


He Buf- 
faloes 


o 
U 


She Buf- 
faloes 




Buffalo 
Calves 

Male 


•a a 


1939-40 










I 








1-1 


31 


252-0 


6-0 


156-0 


20-G 


73-5 


10 


113-5 


1-2 


45 


249-0 




135-0 


44>0 


64-5 


2-0 


72-5 


1-3 


45 


248-5 




150-5 


23-0 


j 46-0 


60 


1 14-5 


1-4 


52 


167-0 


0-5 


86-0 


5-0 


41-5 




69-0 


' Total 


193 


916-5 


6-5 


527-5 


92-0 


|225-5 


9-0 


3695 


P~l 


50 


178-5 


6-5 


74-5 


20-0 


27 


40 


695 


D-2 


50 


172-0 




119-0 


90 


315 




54-0 


D-3 


50 


226-0 




103-0 


3-5 


24-5 


1-0 


S5-5 


JD-4 


4S 


169-0 




70-0 


15-0 


40-5 


2-0 


42-5 


Total 


Z98 


745-5 


6-5 


366-5 


47-5 


123-5 


7-0 


251-5 


1938-39 ] 


















i-i ! 














'" ; 




1-2 | 


45 


234-0 




129-0 


32-5 


36-5 


; 


57-5 


1-3 


45 


237-5 


.., 


14 3-5 


16-5 


29-0 


4-0 


71-5 


1-4 


52 


149-5 


... 


81-0 


1-5 


31-0 




43 


Total 


142 


621-0 




358-5 


50-5 


96-5 


4-0 


172-0 


D-I 




... 












... 


JD-2 


50 


166-5 




122-5 


S-0 


21-0 




26-0 


D-3 


50 


211-5 




103-0 


2.5 


40 


... 


" 63-0 


D-4 


48 


148-5 


... 


685 


9-5 


25-0 


05 


29-0 


Total 


148 


526-5 


... 1 


294-0 


20-0 


50-0 . 


0-5 


118-0 
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Animal Units 





( Number ) 


o 


Horses 


Total 




Buffalo 
Calves 
Female 


Goats 


4) 


* Tota' 

Animal 
. Units' 


13-0 


ID- 5 


27-0 


30-5 


l 

1-0 


713-0 


476-9" 


■ 23-5 


350 








625-3 


459-74 


120 


24-5 




... 




625-0 


451-06 


4-0 


84-5 




19-0 


... 


476-5 


291 98 


52-5 


163-5 


27-0 


495 


10 


7,440-0 


1.G79 75 


28-5 


3 ( Jo . 




2fv5 


... 


47G-5 


313 96 


4-5 


50-0 | 






- 

... 


4400 


304-41 


9-5 


79-5 ' 


1120 


90 




653-5 


372-25 


So 


114-5 | 


SO-j 


0-5 


... 


54 3.0 


300-55 


51-0 


2S3-5 


192-5 


3S-0 


... 


2,113-0 


1,291-22 



1 10 


34-0 






... 


534-5 


402-77 


9-0 


22-5 




... 1 53S-5 


4 04-95 


2-5 


50-0 




17-0 ... | 375.5 


248-48 


22-5 


106-5 


• 


17-0 


J, 448-5 
1 


1,056-20 


1-0 


44-5 








... | 389-5 


284-70 


1-0 


G6-0 


94-0 


9-0 


5540 


330-71 


3-5 


77-0 


63-0 






424-5 


249-20 


5-5 


187-5 


157-0 


9-0 


... 


1,368-0 


864-61 
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large size of the average form in this group. The number 
of milch cattle is small both in the dry and irrigated groups 
The largest number of milch buffaloes is to be found in irrigat- 
ed group I 2 where the average is a little less than 1 per farm. 
In most other groups, dry and irrigated, the number of milch 
buffalloes does not amount]to as much as 0-5 per farm; the 
average in the irrigated groups is a little higher than in the 
dry groups. Milch cows are comparatively more plentiful. 
The average holding of these in the irrigated groups is 
consistently higher than the average holding in the dry 
groups. But this should be interpreted as indicating not the 
increased size of dairying in the irrigated area but as being 
due to the greater requirements of draught cattle in irrigated 
farming. No comment need be offered on the holding of any 
other livestock which is negligible throughout. 

Livestock Receipts : 

Table No. 5, indicating the income from livestock, makes 
it clear that dairying is not important as a business in the farm 
economy of any group. The extent to which cow's milk is 
sold is insignificant in all groups, dry and irrigated. The sales 
of buff alio milk are also not considerable in any of the dry 
groups and in the irrigated groups I 1 and I 4. The proceeds 
from the sales of buffallo milk amount on an average, to 
more than Rs 50 per farm per annum in group I 2. In group I 3 
they are substantial only as compared with the other groups, 
but do not amount to even as much as Rs. 25 per annum per 
farm. The total income from milk production, the bulk of 
which is everywhere consumed on farm, varies naturally from 
group to group according to the holding of milch cattle. The 
only other substantial source of income from livestock is 
manure. The production of manure kin a similar manner 
dependent on the total holding of livestock. It is noteworthy 
that almost no manure is sold by farmers in any of the groups 
dry or irrigated. 

Crop Receipts : 

The value of the production of important crops (Table 
No. 6) shows variations between the irrigated and dry groups 
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vrbich arc much greater than those revealed in the receipts 
from livestock. These are best considered separately in respect 
of (1) the commercial or cash-crops and (2) the fodder and 
grain crops. All irrigated groups record very substantial in- 
comes from the sales of sugarcane and gul. In group I 1, 
however, this source of income is not so dominant as it is in 
groups I 2 and I 3, Even in the group I 1, however, it is the 
most important single source of income. Other sources of 
cash receipts that are important in this group are onions, 
wheat, lucerne, and groundnut. The small area under jowar, 
in this group makes the value of the production of fodder much 
less in this group than in the other irrigated groups. In groups 
I 2 and I 3 the cash-economy is dominated entirely by the 
production of sugarcane. In both these groups the only crops 
of any considerable value other than sugarcane and consump- 
tion grains and fodder are lucerne and wheat. But the total 
income even from lucerne amounts to a small fraction of the 
income from sugarcane and gul in both these groups. As has 
already been remarked, group I 4 though irrigated has in the 
main the structure of subsistence dry farming. In this group 
practically no cash-crop is of any importance. Wheat and 
gram are sources of fairly substantial receipts and some income 
is derived from groundnut, linseed and safflower. 

As regards consumption grains and fodder all groups 
naturally show a substantial production of both these. It is 
to be noted that even in the most intensively irrigated groups 
a certain minimum level of production of both jowar and bajri 
is maintained. Apart from the fodder from jowar and bajri, 
special fodder under irrigation is raised in all the irrigated 
groups and this practice is followed to the greatest extent in 
groups 1 2 and I 3 where irrigation is most intense. Whereas 
the total production of consumption grains and fodder does not 
vary from group to group it is obvious that in those groups in 
which the receipts from cash-crops mount to very high figures 
the proportion of total income in terms of value received by 
the raising of these crops, becomes proportionately very small* 
And this is the main difference in the farm economy, of dry and 
irrigated groups, as will become clear when the corresponding 
figures of the dry group are taken into consideration. ^ 
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TABLE No. 6: — Value of produce of important. 
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1 l 


32 


1 3 


u 


Total 


p.c. 


Total Farms 


51 1 


45 


« ! 


52 


193 




GiU i 


1S.S79-9J 


108,039-3 ! 

i 


i 

124,272-9 ] 




252,192-1 


54. 1 


Lucerne 


7,807-0 j 


18,460-0 


14,3950 


... 


41,162-0 


s-s 


Wheat 


8,391-4 


S, 912-1 


8,650-7 


1,902-8 


27,857-0 


6-0 


Bajri Grain 


8.751-4 j 


8,155-2 


6 693-2 


2,694-9 


26,294-7 


5-6 


Sugarcane 


0,128-5 | 


10,592-0 


7,460-0 




24,180-5 


5-2 


Jowar Grata 


Gl-S 


4,861-0 


7,082-3 


8,721-6 


20,732-V 


4-5 


Jo war Fodder 
(Kadba) 

Onions 

i 


65-4 
5,367-4 


2,340-0 


4,397-5 
120-0 


6,111-3 

50-5 


12,914-2 

8,537-9 


2-8 
1-8 


Groundnuts 


3,534-4 


t,S24-5 


885-0 


1,251-6 


7,495-5 


1-6 


Gram 


1,167-6 


1,686-1 


2,164-4 


2,308-6 


7.326-7 


1-6 


Bajri Fodder 

i 


2,357-2 


1,646-0 


1,622-0 


1,411-6 


7,036-8 


1-5 


1 
Fodder (Kudu* at) j 


60-0 


4520 


3,478-0 


825-0 


4,824-0 


1-0 


T*g 


14-0 


2,693-0 


1,150-3 


182-0 


4,039-3 


09 


Methi 


83-6 


1,596-0 


346-0 


... 


2,025-6 


0-4 


Cotton 

j 


... 


52-5 


1,474-0 


253 


1,779-5 


0-4 


Fodder (Khondt) \ 




1,614-0 


120-0 


... 


1,734-0 


0-4 


, , (Nilwa) 




1,162-0 


320-0 




1,482-0 


0-3 


Safflower 


41*8 


452-8 


358-7 


495-5 


1.351-5 


0-2 


Linae*d 


625-3 


49-0 


69-4 


397-6 


1,141-3 


0-2 


Tur 


639-3 


27-0 


10-0 


18-3 


694-6 


0-1 


Mstaki 


100 


411-0 


102-0 


41-6 


564-7 


0-1 


Chillies 


410-0 


... 


... 


1300 


560-0 


01 


Tot*] 


4,55,916-6 


97-9 


Grand Total of 
all Crops. 


ft, 875-0 


177,2360 


1.87,23 4-0 


27,598-0 


4,65,9430 

I 


jlOOO 
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Craps (in Rupees). 



1939-40 


Dl 


D2 


D3 


D4 

1 


Total 


P.C 


£0 


50 


50 


4* 


198 




1,451-2 


1,657-8 


4,407-0 




7,5160 


6-4 


4,4Q.Sa 


1,740-0 


1.975-0 




S, 123-0 


69 


9,453-6 


7,028-0 ' 


2907 


3,691-6 


20,463-9, 


17-3 


4,055-7 


6,384-0 


12,295-7 


2,047-8 


24,783-2 


20-9 


625-0 


140-0 


3S0-Q 




1,145-0 


1-3 


4S-6 


2,607-0 


L, 257-4 


11,160-3 


15.073-3 


12-7 


16-9 


1,960-0 


1,151-0 


4,381-S 


7,509-7 


6-3 


3,557-9 


166-S 




101-3 


3,826-0 


3-2 


822-3 

i 


308-3 


1,03 8-5 


363-7 


2,532-8 


2-1 


$71-5 ] 


660 


26-2 


721-9 


1.685-6 


1-4 


1.169-7 


1,275-0 


3,033-4 


527-3 


6,305-4 


5-3 


264 




50-0 




3140 


0-3 


G2'5 


52-5 






1150 


0-1 






48-0 


4,580-0 


4,628-0 


3-9 




602-5 


475-0 


1 


1,077-5 


0-9 


277-3 


74«-8 


981 


1 

873-9 


1,998-1 


: li? 


221-9 


3375 


... 


793-7 


1,353-1 


; 1 ' i 


486-2 


40-5 


8-0 


215-9 


750-6 


0-6 


3-8 


904-8 


3680 


38-0 


1,304-6 


1-1 


403-8 

• 


385-3 
27,872*0 


304-0 
28,553-0 


104-0 
30,789-0 


1,117-1 


0-9 


31,146-0 


1.11,621-9 
1,18,360-Q 


94-3 
100-0 
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TABLE NO. 6 : — Value of produce of important 





193 

I 2 


5-39 




Total 

1 




Group T 1 


13 


! " 


|p.c 


Total Farms 


4."> 


45 


54 


142 




Gul ... j 68,170-0 


1,02,635-2 




1,70,855-2 


54-4 


Lucern ... ' 10,84 0-0 


10,672-0 




21,512-0 


u-S 


Wheat ... 10,(327-3 


7,74 5-4 

t 


2.372-0 


20,74-1 -7 


o-r, 


J'.ajri Grain ... 0,502-5 


0,730-1 


1,750-3 


li,9SS-9 


4-h 


Sugarcane ... ' 15,710-0 


! 1U.4S4-5 


i ■ 


26,I91o 


8-3 


1 
Jowar Grain ... 3,084-0 


5,410-5 


5, -144-3 


J3.93R.S 


4-4 


Jowar Fodder ... 1, 169-0 


'2,948-0 


4,119-1 


8,530-1 


2-7 


{Kadba) 










Onions 


. 


SU-0 


SO-O 


1600 


U-l 


Groundnuts 


3,332-5 


1,730 


444-6 


5,513-1 


LS 


Gram ,,, 1,876-5 


1.6GS.3 


057-5 


4,202-3 


T3 


Bajii Fodder ... 1,318 


1,724-0 


1 ,038-4 


4.0S0-4 


U 


Fodder {Kathval) 


040 


2,904-0 


30-0 


3,530-0 


11 


Tag 


1,694-3 


621-0 




2,315-3 


0-7 


Methi ... 1,505-0 


717-0 




2 232-0 


0-7 


Gotton 


60-0 


l,65S-0 


1,253-5 


2,971-3 


0-9 


Foddar {Khondi') 


1,320-0 


120-0 




1,440-0 


0-5 


\ 


876-0 




... 


S76-0 


0-3 


Safflower 




5906 


2140 


443-9 


1,248-5 


0-4 


Linseed 




225-4 


58-5 


367-3 


651-2 


0-2 


Tnr 




44-3 


16-0 


107-3 


167-6 


0-1 


Mataki 




236-0 


76 


86-0 


398-6 


0-1 


Chillies 














Total i 








3,06.656-7 


97-6 


Grand Total of 




1,33,269-0 


161,930-0 


19,042-0 


3,14,241-0 


100-0 


all Crops. 
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Crops (in Rupees) (Contd.) 



1938-59 



Dl 


D2 


D3 


D4 


Total 


p.c. 




50 


50 


48 


148 






596-4 


3,530 




4,1260 


5-8 




1.008-4 


1,465-0 




2,4 73-0 


3-4 




8,050-4 


059.3 


3,586-1 


12,304-0 


17-2 . 




5.J77-5 


12,503-2 


1,619-2 


]9 ? 5S9-9 


27-3 




40-0 


356-0 




396-0 


0-6 




1,590-5 


2,061-5 


5,560-6 


9,212-6 


12-8 




958-5 


1,209-0 


2,908-6 


5.076-1 


71 




221-3 


2-0 


113-0 


336-3 


0-5 




221-3 


838-5 


749-1 


1,808-9 


2-5 




1 1-0 


1 


525-5 


536-5 


0-7 




1,109-3 


2.93S-5 


608-1 


4,655-9 


63 






750 




75-0 


0-1 




GOO 




... 


600 


01 








1,970-5 


1 ,970-5 


2-7 


... 


£80-0 


412-3 


... 


1.292'5 


1-8 




701-6 


140-0 


552-8 


1,394-4 


1-9 




56-0 




569-4 


625-4 


0-9 




87-8 




453-8 


541-6 


0-8 




6910 


54 3-0 


74-0 


1 308-3 


1* 


... 


210-1 


269-2 


95-0 


574-3 


0-8 




68.357-6 


95-3 




23,000-0 


28,331-0 


20,396-0 


71,727-0 


1000 
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Dry group D 1, on account of its large Motasthal area, 
records fairly substantial receipts from a number of cash-crops 
such as lucerne, onions, sugarcane, groundunt and chillies. The 
value of its production of wheat is very large and is more than 
double the value of the production of its main consumption- 
grain, bajri. In group D 2 barring some income from lucerne 
and sugarcane there is almost no source of substantial receipts 
other than wheat. In this, as in group D 1, wheat is the most 
important single source of receipts. In group D 3 the consump- 
tion grain, bajri, entirely dominates the picture; the receipts 
'from bajri and its fodder being larger by far than the receipts 
from any other crop. With its small area under Motasthal be- 
ing devoted almost entirely to sugarcane, the receipts from this 
crop form a higher proportion of the total receipts in this group 
than in any of the other dry groups. Other important sources 
of cash-income in this group, D 3, are lucerne and groundunt. 
Group D 4 presents a strikingly different picture. Its main 
dependence for subsistence is on jowar and jowar fodder. Bajri 
production is of much lower value than in any other group. 
The value of wheat production is also much less than in groups 
D 1 and D 2. This group does not depend for its cash receipts 
on any of the irrigated crops common in the other groups. 
In this respect its stand-by is cotton. This is by far the most 
important cash crop. Fairly substantial receipts are, however, 
also noted under safflower and linseed. The large part played 
by subsistence economy in dry farming is shown by the propor- 
tion of the value of the production of subsistence grains and 
fodder, in the total value of all crop production. This feature 
is brought out especially forcibly by the analysis given in 
Table No. 12 of the proportions sold and unsold of the 
different crops. 

Farm Expenses : 

Table No. 7 indicating expenditure on various items shows 
differences which naturally follow on the differences in the 
characteristics of the farm economy indicated so far. The 
charge for water is an item which is substantial in all the 
irrigated groups varying, however, with the intensity of irriga- 
tion. Obviously it is not to be found in the items of expendi- 
ture for the dry groups. The greater intensity of farming in 
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the irrigation groups is indicated by the greater expenditure 
on seeds and plant and manure as also on hired labour of all 
kinds. The expenditure on feed for live-stock is greater even 
than the proportionate difference between live-stock numbers, ■ 
indicating that livestock on irrigated farms is worked through 
the whole year and is also fed much better than on the dry farms. 
It should be noted that in this, as in a number of other respects the 
difference is also partly due to difference in prices. In the 
sugarcane area, for example, the demand for fodder, manure, 
labour, etc. forces up their prices to levels much higher than 
in other areas. The expenditure on seeds and plants is speci- 
ally large in the sugarcane areas, and this applies also to the 
expenditure on manure. The need for converting sugarcane 
into gul before the crop is disposed of, makes for very substan- 
tial transformation and processing expenses in irrigated groups 
I 2, and I 3. The unchanged character of the economy of 
the irrigated group I 4 is indicated by the great similarity that 
the proportions of its expenditure on various items show to 
the corresponding proportions in the dry groups. Within the 
dry groups themselves the expenditure on seeds and plants 
and manures varies chiefly in relation to the area under well- 
irrigation. The variations in most items are, however, not con- 
siderable. It may be noted that in dry group D 3 in which 
irrigation is much less possible than in other dry groups, the 
expenditure on hired labour is very much less than in the 
other groups. 

Value of Gross Production : 

The total effect of irrigation on production activity is 
indicated by the comparative figures of the value of gross pro- 
duction. Gross receipts, of course, depend on the price level 
in each year. The year 1939-40 was, in this connection, 
specially favourable to certain types of irrigated farming. An 
allowance for the price factor has thus to be made in consider- 
ing the average effects over a long period. For the moment 
we shall confine our attention to the value of production in 
1939-40 for which information is available for all the groups. 
Irrigated group 11, which is under- second-class irrigation, 
gives an average value of gross receipts in the neighbourhood 
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TABLB too. 7:— Farrt* 
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etJ 






u* 








0) 


CO 


o 


T3 =» 


^ & 


6 




D be 
OB «J 


y * 





Fodder&Concent rates 




1939-40 


1 




: ! : 




j 


I— 1 


51 


3,277 


2,721 


5,998 ! 3,314 3,025 1 6,939 


1,234 


12,76*13,993 


1—2 


45 


2,036 


1 1,302 


13,338 4,790 ' 1,044 5,834 


2,259 


23, 002 hs, 261 


1—3 


45 


2,450 


15,130 


17,592) 3,539 j 1,085 | 5,224 


3,094 


25,998129,092 


1—4' 


52 


1,120 


1,295 


2,415 : 348 j 2,518 1 2,866 


895 7.352 ! S.247 


Total ... 
P. C. ... 


193 


8,889 
2-4 


30,454 
S'3 


39,343 J ll f 991 1 8,872 20,863 
107 3-3 2-4 | 5-7 


7,482 69.ni J76,593 
2-0 j 18-8 1 20-9 


D— I 


50 


1,947 




1,947 t 1,986 7S6 1 2,772 


1.402 '7,251 1 8,653 


D— 2 


50 


1,666 




1,666 


1.444 1,766 3,210 


528 ' 5,229 ! 5,757 


D— 3 


50 


1,443 | ... 


1,443 


123 2,013 ! 2,136 


374 6.983 j 7,357 


D— 4 


4S 
198 


1,014! ... 


1,014 


504 ^ 3,237 3,741 980 ; 4,788 1 5,768- 


Total ... 
P. c. ... 


6,070 
7-2 




6,070 
7-2 


4,057 ' 7,802 11,859 ' 3.284 124,251 !27.5J5 
4-8 9-2 j 14-0 ! 3-9 ! 28-6 1 32-5 


1938-39 




1 




, 






1 — 1 








! 






1—2 


45 


2,077 i 9,508 

1 


11,585 


1 1 

4,303 699 5,002 2,104 


15,540 


17,644 


1 — 3 


45 


2,440 10,074 ! 12,514 


2,997 936 : 3,933 | 2,648 


19,133 


21,781 


1 — 4 


52 



142, 


1,076 174 


1.250 


208 j 1,408 ■ 1,616 ! 620 

1 . . 


5,033 


5,653 


Total ... 

P. c. ... 


5,593 | 
2-3 


19,756 
8-2 


253.49 
1.0-6 


7,508 I 3,043 
31 1-3 


10,551 
4.4 


5,372 

2-2 


39,706 
16-6 


45,078 
18-8 


D— 1 








... 






... 


... 


... 


... 


D— 2 


50 


1.591 


... 


1,591 


1,499 


1,230" 


2,729 


56T 


4 t 00T 


4.570 


D— 3 


50 1,416 




1,41j6 


122 


1,967 


2,089 


319 


6364 


fr,ft&3 


i 

I 


48 

1 

148 | 


1,011 


... 


1,011 


325 1,811 


2,136 


759 


3,79* 


4,553 


Total ... 
P. c. ...| 


4.01S ... 4,018 
81 1 8<1 


1.946 5,008 
39 100 


6,954 
13'9 


1,645 

3 ' 3 i 


14,161 
28-4 


15,806 
31-7 



Bxptnses (Rs.) 
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Seeds and Plants 



0> 




.a 3 


cS 


si! 


£ 


pu 





Manure 



L> — 



Casual and Contract labour Farm 



IX s 



H 



•' -• -•-* - - J - 



Paid Labour 



1,109 


5JD47 


3,116 


7,259 


3 ,266 


6,212 


820 


183 


8,401 
2-3 


18,701 
5-1 


yo7 


2,282 


60S 


1,202 


385 


732 


551 1 


3oy 



I 

6,246 


10,375 


9,4 78 


1,003 


27,102 

7-4 



4,022 1,021 ; 5,043 

M.647 4,120 '28,773 

I 
30,209 3,316 153,525 

I 



121 



64 3 



764 



<J73 

,295 
,591 

VJl 



16-1 
3,089 ! 4 59 



58,999 9,106 Co, 105 33 
:-5 ' LS-6 



2,411 
2-S 



3,3 76 

2,825 

624 



4,525 I 
5-3 ' 



1,870 

1,117 

860 

6.936 

8-2 



6,825 
28 



415 
564. 
611 



.•1,590 
.3-2' 



7,139 10,515 
7,013 9,838 



131 



14,283 
6-0 



1,698 

773, 
289 



755 



21,108 
8-8 



2,113 

1,337 
900 



!,760 4,350 
i-5 ' ' 8-7 



3 65 
333 
130 



900 ' 1,359 

l 

730 1,095 



/2b 

417 



1,287 2,773 
1-5 ' 3.3 



.13.84 4 2,998 
27,398 2,537 
37 ' 439 



51,279 5,974 
2-5 

573 
720 

353 



21-4 

235 

289 

62 

586 
12 



1 646 
3-3 



1,059 
547 



4,060 
4-S 



6,842 

29.935 

476 



,050 
9-0 

,205 

75vS 

654 

64 6 



57,253 
23-9 



808 

1,009 

415 



2 232 
%-5 



,203 
3-S 



11,683 

9,304 
211 



1,420 

1,233 

1,666 

1,776 

6,1)95 
1-7 

655 
1,142 

780 
1 ,609 



4,186 
4 9 



1,175 
1 7 639 
1,088 



21,200 3,902 
8-8 1-6 



394 

.598 
456 



929 
756 
917 



1,448 

3-9 



1,602 
5-~ 



V 



6,303 4,562 
16,528 ; 7,359 
7,64 2 
1>4.67 



14,257 
1 ,967 


39,145 
'107 



21,010 

5-7 



1.860 863 
1,900 1,412 
1,434 770 
.1,155 



2,255 



7,449 : 4,200 
S-tt I 5-0 



12,560 I 6,451 

10,943 (7,307 
I 
1,399 1.095 



25,102 
10-5 

1,323 
1,354 

. 1,373 



14,853 
6-2 



1,349 

1,102 



4,050 2^73 
. 8-1 5<8 
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Table No. 7i— #avto 
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1 — .. . .._!. — , . . 
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w c: 


■Z t/) r 




•V 15 ^ i -2 
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1939-40 
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j 


5,029 H.564' 2b 


1,743 j 
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1—2 1,891 9,230 22.634 


3,124 25,758. ... 
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2,311 3,969 ... 
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13,736 67.796' 26 


5,893 
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1 
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| 
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1 
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1,600 


3,343 
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of Rs. 1,500 per annum per farm. The next two irrigated 
groups, both dominated by sugarcane, show receipts falling 
between Rs. 4,100 and Rs. 4,400 per annum per farm. In this, 
as in other respects, irrigated group I 4 is essentially like dry 
farming business. The average annual value of its individual 
farm receipts is less than Rs. 650 for the year. The dry groups 
show very close similarity in results. All the first three 
groups have gross receipts per farm approximating Rs. 650. 
In the fourth group the level is distinctly higher, being appro- 
ximately Rs. 725. This is obviously the result of the favour- 
able prices for cotton ruling during the period. Reference to 
1937-38 figures show that in that year the average gross 
receipts in group D 4 were less than those in groups 
D2andD3 (Table No. 8). 

The total value of all produce of the farm (crops and 
livestock) is a good index of the increased size of business 
activity made possible by irrigation. This, in effect, is the 
measure of the total direct effects of the public investment in 
the canal system together with the private investment in 
irrigated farms. There is no means of separating the effects of 
the public investment from those of the private investments. 
The public investment is, no doubt, antecedent. And it alone 
makes possible the later private investment. The private in- 
vestment, however, is necessary to exploit the opportunities 
created by public investment and the immediate direct effects 
in terms of the greatly increased value of agricultural produc- 
tion is the joint result of the two. Broadly our survey shows 
that the construction of the canal system made possible an 
increase in the size of agricultural business from the neigh- 
bourhood of an average of Rs. 650 in a typical dry unit to round 
about Rs. 1,500 under second class irrigation and to Rs. 4,000 
in intensive irrigation dominated by sugarcane. This increase 
was, of course, dependent on increased investment both in 
permanent and working capital on the irrigated farms. It is 
also clear that at the tail-end of the canal the effect is almost 
nil in terms of the actual increase in production in any parti- 
cular year. The effect in this area would rather have to be 
measured in terms of averages over a longer period, as it is 
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only in this manner that the element of the added security of 
annual production might be revealed in the statistics. 

These results of the survey then present a scries of gene- 
rally comparable pictures and yield direct concrete measures- 
As wc shall sec in a later section, certain, allowances for various 
other factors may have to be made in assessing the benefits 
over the whole area. It cannot, for example, be necessarily 
assumed that the value of the receipts from dry farming would 
have been the same in the present irrigated areas as on the 
dry farms in our sample. Again the variations in crop ave- 
rages from tract to tract and year to year must also be taken 
into consideration. These calculations for the total area will 
be later attempted. At this stage, however, it is permissible 
to say that the comparison yielded by the values of gross 
receipts of these sample units of farms, gives one of the best 
concrete indices available for the direct effects of irrigation 
on agricultural production. 

Having obtained a preliminary idea regarding a measure 
of the total direct effects it is necessary to enquire into the 
manner in which the incremental return is distributed. It is 
only through such a study of the distribution of the return 
that we could ascertain which classes are benefited and which 
activities stimulated as a result of the construction of the 
canal system. For the purposes of this study it would be 
useful to follow the lines of the analysis of what is sometimes 
called "social income '". In this analysis the gross receipts or 
return of farm operations are divided into two classes called 
(i) Farming Expenses and (ii) Social Income — farming ex- 
penses comprise that part of the gross return which is laid out 
in the purchase of materials, etc. and which cannot, therefore, 
be counted as direct income of any organisation or person, 
The remaining, which is paid out to institutions and persons 
and becomes directly a part of their income, is termed social 
income. The economic consequences of farming expenses or 
outlays are not directly observable. On the other hand, an 
analysis of social income reveals what persons or classes obtain 
apoftiotiof the incremental return and to what extent it 
accrues to thera. 
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Social Income And Its Distribution : 

Table No. 9 shows the gross returns classified into farm- 
ing expenses and social income for all the irrigated and dry 
groups. The social income is further subdivided into (i ) taxes, 
(ii) rent, (iii) wages of hired labour, etc. (iv) unpaid family 
labour, and (v) farm investment income. We proceed to 
comment briefly on each of the subdivisions of Social Incomt 
so as to bring out and measure elements in them which could 
be attributed to the construction of the canal system. Before 
it is possible to analyse the figures of gross receipts in this 
manner it is necessary to eliminate an element of double count- 
ing that is present in the statistics It was necessary for us to 
include, in both farm receipts and expenditure, the values of 
fodder, manure, seeds and plants, etc. which were produced 
and also consumed on the farm. Such counting gives a com- 
plete picture of the farm business and it is also necessary for 
attaining proper accuracy in the investigation. At the same 
time it is obvious that that part of productive activity whose 
results are consumed in the business itself has no effects out- 
side the business. Thus while the increased fodder production 
of the irrigated farms might enable them to feed a larger com- 
plement of livestock at the higher standard of consumption 
necessitated by the more strenuous work involved in irrigation 
farming, this additional fodder fed to cattle on the farms 
does not affect the supplies of fodder or any other produce in 
any direct manner. In considering the distribution of the 
increased produce and the indirect and secondary effects flow- 
ing from the increased size of business, we have to eliminate 
from the value of gross production the value of all produce 
which is consumed in the course of productive activity on the 
farm itself. This element of what might be called double 
counting measured in terms of value varies from group to 
group. The figures for the year 1939-40 show that while in 
all dry groups as well as in irrigated group I 4 it varied from 
about Rs. 120 to Rs. 200, it went upto Rs, 350 in irrigated group 
I 1 and to between Rs. 750 and Rs, 800 for irrigated groups 
I 2 and I 3. 

There is another element in our calculations which must 
also be considered by itself. This is represented by bur calcula- 
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tions regarding depreciation and appreciation. Depreciation hai 
been calculated in respect of buildings and equipment. In respect 
of livestock, calculations have been made for both appreciation 
and depreciation. The figures of depreciation and appreciation 
are, however, calculations not necessarily represented by any 
actual receipts or outgoings during the particular year. They 
attempt to give a measure of the average annual charge of re- 
venue in particular directions. It is necessary to arrive at these 
annual measures for general accounting purposes. We have 
taken note also of what might be called expenditure on capital 
account in the particular years. The actuals for these years 
have been tabulated separately and are utilised in indicating 
the extent and nature of outlays in such directions as pur- 
chase of live-stock, implements and other equipment and the 
construction of buildings. 

The payments made directly out of the farm produce to 
the state are : (i) consolidated land revenue including the 
Local Board cess and (ii) the consolidated water charge which 
also includes a cess on account of the Local Authority. The 
charge on account of consolidated land revenue is levied in the 
same manner in the irrigated area as in the dry. The standard 
rates of assessment are fixed for whole groups in a taluka and 
are the same for dry land and for land under canal irrigation. 
The Revision Settlement Reports of talukas in which the 
revision was made after the completion of the canal system 
reveal some influence of the fact of the construction of canals. 
Canal construction is put forward in these reports as a factor 
making for improved economic conditions in the tract and 
helping farmers even in dry areas to obtain more continuous 
employment. The enhancements of rates of assessment re- 
commended are justified mainly on grounds other than the 
operation of the canal system but the latter is a factor in 
determining the particular pitch of assessment. A part of 
the enhancement, therefore, might be attributed to irrigation. 
However, there is no special taxation of the income from lands 
under irrigation and the revenue is assessed uniformly on lands 
under dry and irrigated farming. The increased receipts under 
this head are better considered to be an indirect effect of 
irrigation which enables Government to levy taxation at 
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TAHLE No. 9— Investment Returns and 
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Analysis of distribution of farm produce 
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gross receipts of landlords, (i) payment of land revenue by landlord 



slightly enhanced rates all over a tract. They are not a levy 
made directly on the increased production .due to irrigation- .. 

- 3 The shorter limits to settlement laid down in some 
.'irrigated areas stand on a similar footing. Short-period 
revisions enable Government to increase standard rates within 
a smaller space of time than would be possible with the normal 
30 year period of guarantee. In this case also the earlier revi- 
sion would affect the incidence of taxation in a taluka as a 
whole and there would be no special taxation of irrigated 
lands, though irrigation was mainly responsible for the shorter 
period of settlement. It is difficult to separate the slight 
contribution made by these considerations to the total figure 
of revenue payment. The one important instance of a short 
guarantee leading to earlier increase occurred in Kopargaon 
when a revision of rates took place in 1924 even though the 
previously revised rates had been introduced only in 1914. 
The short periods of settlements declared in other instances 
have not yet led to the imposition of increased revised races. 
For all practical purposes, therefore, no difference may be 
considered to have been made by irrigation to the amount paid 
in land revenue by irrigated farmers as such. 

The differences shown in the table in the total and average 
payments of land revenue by dry and irrigated farms are due 
to a variety of factors. The sample farms belong to different 
talukas in which settlements took place at different times and 
for which the standard rates differ. Within a taluka also the 
farms might belong to different groups. But even more 
important than this is the difference made by soil classification. 
The actual incidence of land revenue on particular survey 
numbers depends mainly on this. And when the lands of a 
village as a whole or those held by farmers in particular 
samples are of good quality their average assessments would be 
considerably higher than those of others less favourably situat- 
ed. This is well brought out in the difference between the 
per acre assessment paid by farms in irrigated groups I 3 as 
compared with that paid in the nearby villages in dry group D 3. 

The total primary income of the local authority from; tjie 
"fcrea consists of the.income from two cesses : (i) The cess on the 
land revenue, and (ii) The cess on the water charge. The 
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former cess is entirely on a par with land revenue taxation and 
need not be considered further. The latter cess, levied at the 
rate of one anna per rupee of the water charge, is leviable only 
from irrigated lands. It stands, however, on a different foot- 
ing from the water charge levied by the Provincial Govern- 
ment. The water charge made by the Provincial Government 
is in the nature of payment for the water supply. The Local 
Board on the other hand offers no service or commodity in 
return for the cess and has also made no previous investment. 
The Local Board cess on the water charge is in the nature, 
therefore, of a pure tax. The construction of the canal system 
leads to much more intensive agriculture with a rapidly grow- 
ing population and makes demand on the local authorities for 
better communications, more schools, more expenditure on 
public health, etc. It is to meet this demand that the extra 
cess has to be levied and the income from it may be considered 
as meeting the Local Board's outlay on the additional capital 
and repair charges, and expenditure on materials and employ- 
ments of various types rendered necessary by the development 
of the tract. 

The income from the water charge is income due directly 
to the irrigation system. The water charge is not a tax but 
is akin to payment for the service of water or rather for the 
commodity water. It might, therefore, be properly considered 
with farm expenses. However, the payment is received by 
the State and the policy of the State in determining specific 
water charges is widely different from that followed by 
commercial undertakings. The water charges levied by the 
State in India might and usually do contain an element of 
either taxation or subsidy. Hence the charge is considered 
here together with tax receipts of State authorities. The 
income from water charges is, in the main, used for the 
maintenance and operation of the canal system. A large part 
.of this income is distributed in payment of salaries, etc. to 
employees of the department stationed in the tract as also for 
materials, etc. for the maintenance of the system. The portion 
remaining ^fter meeting the maintenance and operation 
charges is credited to Government as income on its investment. 
The eScct of only a part of the water charge income can, 
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therefore, be independently observed. This is the effect of 
the income accruing to employees of the department in the 
tract.itself. It is arguable that the expenditure on mainten- 
ance and operation of the system should be treated not so 
much as an effect as a condition precedent of the increased 
production. While from que point of view it would be 
convenient so to treat it, it is clear that from another it is 
proper to recognise the fact that the present maintenance and 
operation of the system is made possible by the increased 
production which flows from it. 

The second category of incomes under Social Income is 
rent. The column represents net rental receipts, that is, the 
income received by the landlord after deducting the consoli- 
dated land revenue due to be paid by him. It should be made 
clear that the data regarding rented lands and rents in our 
sample are not necessarily representative, that is, in choosing 
the iarmers included in our samples no special attention was 
paid to the operator's^ tenure status, This does not create a 
material difficulty because it is not necessary for our purpose 
to separate the income accruing to pure rent receivers from 
that accruing to landlord-operators. The cultivation of owned 
lands is a common phenomenon in the region and rental 
income is, in the main, not separated from the other income 
of the operator. We have also made no attempts to calculate 
separately the rental income arising in respect of the owned 
lands of the operators in our sample. 

It would be noticed that the rates of rent per acre of 
lands in irrigated farms are on an average much higher than 
the rates in the dry groups. This increased level of rents, 
which is in the main due to the construction of the canal, 
represents a purely unearned income. The landlord has to 
incur no additional charges or to undertake no fresh invest- 
ments in order to earn the increased rents. He is not a 
partner, even in a small way, in irrigated enterprises. The 
practice, quite common in Motasthal farming, of the landlord 
furnishing part of the equipment and working capital in a 
crop share system does not find place in intensive irrigation of 
the sugarcane tract. A reference to the' column giving in- 
formation regarding the contribution made by the landlord iti 
the various groups, dry and irrigated, will make this clear. 



63 

The third subdivision of social income is the remuneration 
to labour employed by the farmer. This total remuneration 
can be further classified into (i) wages of farm servants, 
(ii) payments to contract and casual labour and (iii) baluta s 
dues. Farm servants are labourers employed for agricultural 
work on a comparatively long period basis. The usual period 
for the employment of farm servants is one year. The number 
of farm servants is considerably larger on the irrigated farms 
than on the dry ones. Ordinarily the dry farmer has no need 
to employ a farm servant for the whole year. The average dry 
farm gives employment for the larger part of the year only to 
members of the farm family. It is only at particular seasons 
that it has to employ hired labour. The farm servants in the 
dry area are found mostly where either there is not enough 
adult male labour available in the operator's family or where 
the holding of the operator is much larger than the average. 
Also farm servants may be necessary where the extent of well- 
irrigation is very large. On the other hand, in the irrigated 
groups employment of farm servants is the rule on the average 
farm rather than the exception. Table No. 10 giving the 
number of farm servants in the irrigated and the dry groups 
indicates the difference made. 

An important consideration which throws light on the 
availability of labour in the different tracts relates to the 
distribution, by locality of origin, of farm servants. A detailed 
enquiry conducted during the investigation into the normal 
residence of farm servants revealed that in irrigated villages the 
large majority of farm servants came from outside the village, 
and that in the dry villages they were almost always from the 
village itself. Farm operators in an irrigated village are more 
continuously and intensively occupied than in a dry village. 
Therefore, no labour for continuous employ as farm servants 
would be available in such villages from among families of 
agriculturists. Labour from landless families in the village 
would also find employment continuously within the village on 



5. Balutedars are certain village artisans and functionaries, entitled to 
receive a share of crop at harvest and Baluta is the duo received by them. 
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TABLE No. 10: — Classification of Permanent Fxrm 
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TABLE No. 11:— Unpaid family Labour (Units). 
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contract or casual work and this would be more remunerative 
than employment as a farm servant. These conditions would 
be more intensified the more intensive the farming in a tract ; 
so that regions of the most intensive cultivation would have to 
go the farthest afield for their supply of farm servants. 

Both casual and contract labour is employed to a very 
much greater extent in irrigated farming than in dry farming. 
Family labour and labour of farm servants is available to the 
farm for regular work throughout the year. With increased 
intensity of farming a considerable part of the time of the 
farmer or of other adult male members of the family is occu- 
pied in directive and supervisory duties. Farm servants are 
engaged largely in looking after the cattle and other routine 
work. For all occasional small scale jobs arising throughout 
the year casual labour is employed mostly on daily wages. 
Large jobs, which are mainly seasonal operations and are 
capable of being contracted out on piece work basis, are 
mostly given on contract. Labour on contract is employed 
on a considerable scale for a number of operations, con- 
nected especially with the plantation of sugarcane. Contract 
labour is also much employed in the crushing of sugarcane 
and the manufacture of £ul. There were, in the main, two 
sources of contract labour. The additional casual 
labour requirements of irrigated farming through the larger 
part of the year are satisfied by drawing upon labourers in the 
villages themselves and on labour in the neighbouring dry 
villages. Thus it was reported from Kohrale and Kakadi 6 
that a number of labourers from these two villages were 
employed in irrigated villages nearly throughout the year. 

The specially pressing needs towards the end of the 
agricultural year are satisfied by migrant labour from more 
distant parts. Thus when the gul season starts i. e. approxi- 
mately in November bands of workers begin to arrive from the 
neighbouring districts or talukas. In irrigated group 1 1 it was 
reported that extra labour at the harvesting time was chiefly 
Konkna labour from Dang, the western part of the Nasik 
district. In the Kopargaon area such labour is drawn from 
-.- - ■ — — — * -■ , _ . - *, . , . . , . . t i — . . i . 

6. Villages in Group D 3 f 
9 
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Yeola and other contiguous dry parts of the Nasik district, 
from the neighbouring parts of the Nizam's Dominions, from 
parts of the Ahmednagar district and sometimes from parts as 
distant as Khandesh. The dry villages on the border of the 
irrigated tracts also contribute substantially to this periodic 
influx of labour into the irrigated tract. The season for the 
employment of this labour is longer or shorter according to the 
intensity of farming and area of land under irrigation. The outer 
limits of the migrant labour season are from November to May- 
And the season of the greatest employment is from January to 
March. 

The data relating to farm servants give a quantitative 
indication of the extent of additional regular labour employed. 
It is not possible to add up in a similar manner the various 
types of units of casual and contract labour and indicate the 
increase in employment quantitatively. However, if a pay- 
ment of approximately Rs. 150 p. a. per adult male unit is taken 
as the rough standard, the total expenditure on hired labour 
other than farm servants on irrigated farms yields 2-3 adult 
male labour units employed per farm for the year, as compared 
with 0-5 similar unit on the dry farms at the rate of approximately 
Rs. 120 p. a. per adult male unit on them. 

Baluta labour does not seem to profit directly from the 
advent of irrigation. The main reason for this is that baluta 
sharing in the irrigated areas is confined to produce which was 
ordinarily grown under dry conditions and does not extend to 
the more valuable irrigated crops such as sugarcane or lucerne. 
The baluta payment is, therefore, increased only to the extent 
that irrigated farming of the ordinary dry crops gives better 
and more secure yields. The artisans among the balutedars, 
of course, profit in their capacity as artisans. They obtain an' 
extra amount of repair and original work due to the greater 
intensity of farming, 

The next sub-division of social income is represented by 
the value of unpaid family labour. This is an attributed pay- 
ment not actually made. The income to the family whether 
in the nature of rent, profits or wages accrues as a whole. The 
effects of the increase of the family income must, therefore, be 
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studied as a whole and cannot be separately indicated for 
family labour wages as such. 

In Table No. 11 are shown family labour units, Tht 
difference made by irrigation to requirements of family 
labour on the farm is evidently not marked. The highest 
absorption of family labour per farm unit among all groups is 
in group D 3. This is evidently owing to the large acreage of 
the farms in this group. The average requirements in Group 
D 1 indicate that garden production also absorbs considerable 
labour and the somewhat lower figure in I 1 as compared with 
D 1 might point to increased labour requirements where water 
has to be lifted from wells rather than received from canals. 
The highest average absorption in irrigated groups is that in 
I 3. The intensity of cultivation in the group accounts for 
this; that the absorption is not higher still or is not higher 
than in D 3 is due to the great reliance on hired labour in 
sugarcane cultivation. 

It must, however, be noted that the distribution and tim- 
J ng of this employment is somewhat different in irrigated 
farming from the distribution and timing in dry farming. For 
example, irrigated group I 3 gives employment to about the 
same number of family labour units per annum as dry group D 3, 
But in the dry group the employment of labour is concentrat- 
ed in a comparatively small period. So that a larger number of 
members of the family have to work during a shorter period to 
make up the same total annual measure of labour units. In 
this particular area i. e. D 3 large farms, large holdings of 
livestock and large families are the rule ; hence the much 
larger than average employment of family labour units. But 
it also follows that while a large number of members of the 
family work on the family farm during the agricultural season 
they are mostly unemployed during the ofi-season of agriculture 
and have usually to migrate to the irrigated villages in search 
of work during that season. The employment in the irrigated 
farms, on the other hand, is continuous employment. This is 
not the place to enter into a discussion as to whether larger 
units of family labour can be employed in irrigated farming 
than are actually so employed today. It 'may, however, be 
noticed that in the opinion of Prof. Patil there is in some 
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Sugarcane tracts an incidental slackening of effort on the part 
of the irrigator. 7 This might, if true, also be taken as an index 
of the rise in the standards of living of the irrigator consequent 
upon the increased income. 

The last division of the total social income is represented 
by farm investment income. This is arrived at by deducting, 
from the total farm income, the wages of the operator and his 
family on the farm calculated at current rates payable for labour. 
The farm investment income consists of two analytically 
separable elements: (i) rent in respect of lands owned by the 
operator, and (ii) profits accruing in respect of the whole farm 
business. As has been explained, however, it is not necessary 
for the purpose in hand to try and separate these two. Irriga- 
tion makes an enormous difference to farm investment income. 

In interpreting the figures of farm investment income it must 
be remembered that this is a residual calculation; as such its size is 
liable to fluctuate veryviolently from year to year. As agricul- 
tural costs are held comparatively stable the force of the effects of, 
say, a change in prices is exhibited in the range of fluctuations 
of farm investment income. This is brought out clearly by the 
difference in the farm investment income per farm in all groups 
and in the relative position of the groups between 1938-39 and 
1939-40. The farm investment incomes of the dry groups 
D 2, D 3 and D 4, for 1938-39 are on a similar level while they 
are highly divergent in 1939-40. The average farm invest- 
ment income of farmers in D 4 for 1939-40 is remarkably high 
and is higher than the corresponding income of farmers not 
only of I 4 but of also I 1. The difference made to farm invest- 
ment income by intensive irrigation is, however, clearly 
exhibited in the figures both for 193&-39 and 1939-40. The 
average farm investment income for 1939-40 is not much larger 
than Rs. 100 per farm for all the dry groups as well as for I 4. 
For the same year it ranges above Rs. 775 for I 3 and above 
Rs. 1,100 for I 2. 

These extraordinarily high incomes made by irrigators, 
especially in groups I 2 and I 3, must bring about a great diffe- 



7. Principles and Practice of Farm Costing : Rao Bahador P. C. Pftti] i 
1933, pp. 23-24. 



rence in their standards of living and their outlays. Two con- 
siderations would, however, indicate that the difference is not as 
large as made out by our data. In the first instance the year 
1939-40 was one in which the prices of gul were highly favoura- 
ble. Therefore, calculations made at those levels of prices 
present an unusual picture. The average prices o£ gul in the 
previous decade ruled at substantially lower levels and, there- 
fore, the average income of these farmers, which would deter- 
mine their standard of living, would also be substantially less. 
Secondly, there is another sharer in these investment incomes 
of whom we have taken no cognisance. All farm businesses 
studied by us have been treated as debt-free. It was not possible 
to obtain full information regarding the burden of debt on a 
farm. Also it is well-nigh impossible to separate the debt for 
production purposes from the debt for other purposes in the 
total debts of a farmer. While, therefore, it was necessary for 
investigational reasons and in order to facilitate comparison to 
treat all business as debt-free it would be wrong to assume that 
the whole of the farm investment income as calculated by us is 
retained by the farmer himself. Almost all farmers, whether 
in dry or irrigated areas, find it necessary to borrow and the 
very much larger investment and working capital outlays that 
are necessary for intensive irrigated farming make the size of 
these borrowings very large. The risks of failure on account 
of a drop in gul prices are also considerable. The plight of 
cooperative societies in sugarcane areas in the Deccan during 
certain recent periods was very bad. Thus from the farm in- 
vestment income obtained by farmers in both the dry and 
irrgated areas a varying deduction must be made for payment 
on account of interest to creditors. These payments would, on 
an averge, be much larger in the intensively irrigated tract than 
in others. No generalization could however be made, on 
account of the possibility of very large individual variations, as 
to how mud* larger they actually were. 

The change brought about in the degree of self-sufficiency 
of the farm and the introduction of money economy in its busi- 
ness is even greater than that indicated by the figures of gross 
return or of farm investment income. A considerable part 
of the produce of the farm is utilised in f;arm business. This is 
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TABLE No. 12:— Disposal of Produce of 
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Important Crops : Value (Rupees) 
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TABLE No. 13 -.—Disposal of Produce of 
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Important Craps : Percentages 
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proportionately greater on dry farms than on irrigated farms. 
Apart from this a certain portion of the net produce is used by 
the farmer for the consumption needs of the family. Where 
the proportion of the total produce of the farm consumed by 
the farmer and his family is large the business is called subsis- 
tence farming; as commercialisation of agriculture increases, 
more and more of the income of the farmer accrues to 
him in the form of money. We collected no data, directly 
bearing on this question. However, information was collected 
regarding the manner of disposal of each kind of crop and live- 
stock produce indicating quantities sold during the year and 
those paid out in kind to labourers, landlords, etc. Produce 
remaining atter deducting the total disposed of in these two 
ways was cither consumed during the year or was still held by 
the farmer at the end of the year. The production retained on 
hand at the end of the year was not necessarily consumed 
subsequently. It might happen that some of it was held over 
for being sold at a later date. This is very largely the case 
with produce like gul which was held over. The bulk of the 
unsold quantities of consumption grains etc. would, however, 
represent broadly actual family consumption. Anyway, it might 
be assumed that the proportion of the value of production sold 
to the value of total production in the particular years indicates 
generally the extent of importance of money transactions. 
Table No. 12 sets out the relevant data. It shows that the 
average of the value of all produce sold, to total receipts was 
more than two-thirds in irrigated groups as a whole and was 
higher than 70 p. c. in the most intensively developed tracts. 
On the other hand in dry groups as a whole the similar average 
was only about a third of the total receipts and in the dry group 
D 3 ? it fell as low as 22 p. c. The difference made in average 
money figures is equally striking. The total annual receipts 
of the average dry farmer for produce sold were only about 
Rs. 200 per annum ; these receipts were lower than ,even 
Rs. 150 p. a. for the average farmer belonging to the group D 3. 
The corresponding figure for the average of farmers belonging 
to irrigated groups was about Rs. 1,500 p. a. while .for 
group I 2 they amounted to about Rs. 3,000 p. a. The same 
table indicates that payments in kind of irrigators are not 
appreciably greater in value than those of dry farmers. 
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Consequently they play a much smaller part in irrigation 
farming than in dry farming. 

We shall now turn to the farming expenses Table No. 7 i. c. 
expenditure on materials, etc. incurred by the two types of far- 
mers. The main outlays in farming consist of fodder, seeds and 
plants, and manure. But the actual cash expenditure on these is 
not as large as would appear from their importance in the general 
economy. This is because, considerable requirements in all 
these three respects are met by the produce of the farm itself. 
It would be seen that both in dry and irrigated farming the 
overwhelming proportion of fodder requirements of the farm 
business are met from within the business itself. The propor- 
tions vary from group to group but broadly the value of the 
home produce is 7 to 9 times the value of the produce bought. 
The total outlay on fodder by the irrigators in the sample is 
larger than that made by the dry farmers. But the proportion of 
home produce to total is actually larger in the former than in 
the latter. The seeds and plants requirements are not met by 
the produce of farm to an equally large extent. Here gener- 
ally the value of seeds bought is a little less than half of the 
home produce. In individual cases on account of special 
circumstances, as in irrigated group I 4 there might be large 
variations. In this respect also the irrigators seem to be more 
self-sufficient than the dry farmers as a class. With manure 
the circumstances are radically altered. All the dry groups 
and the irrigated group I 4 arc almost as self-sufficient in 
respect of manure as in respect of seeds and plants, but irrigat- 
ed, groups I 1, I 2 and I 3 produce only a small fraction of 
their total requirements of manure on the farm itself. Outside 
requirements of manure are proportionately large in irrigated 
group LI. In irrigated groups I 2 and I 3 they are so large as 
to make the value of home produce quite negligible in 
comparison. 

Another set of expenses that we have included 
in 1 the group of outlay expenditure is the expenditure 
on marketing and processing. The expenditure is counted 
in as. a part of expenditure of the farm business only insofar 
as it was actually incurred by the farmer. , If the practices of 
different farmers differed the items for which, expenditure is 
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entered in our survey schedules would also differ. Thus if a 
farmer sold his produce locally without incurring any transfor- 
mation or packing expenses credit would be given to him for 
the price actually received and no expenditure for packing or 
transformation was calculated. On the other hand, if he in- 
curred the expenses of marketing at a distant place they would 
be counted in. Ordinarily, the practice of farmers does not 
vary greatly and for the great majority of crops few processing 
or marketing expenses are actually incurred. A reference to 
the figures for the dry groups and irrigated group I 4 will make 
this clear. It is chiefly in the case of gul that the processing 
and marketing expenses are considerable. But as there is almost 
no market for sugarcane as such every farmer has necessarily 
to incur transformation and marketing expenses in this case. 
The expenditure incurred in the making of gul is obviously not 
all of a uniform type. It if .not all expenditure incurred in the 
purchase of materials. It includes all types of charges for in- 
vestment, charges for material and charges for labour, Market- 
ing charges also include storage charges chiefly in the form 
of godown rent. As the making of gul is treated separately in 
another section no further comment on this expenditure ii 
made at this stage. 

The remaining group of expenditure items in outlays is 
the miscellaneous group. Its main constituents are miscellane- 
ous materials, kerosene and lubricants, repairs to implements, 
hire of implements, maintenance of watch dogs and breeding 
fees. Of these the first mostly consists of expenditure on 
materials annually required such as ropes, baskets, etc. and 
the second constitutes expenditure on materials proper. 
Kerosene is required chiefly in connection with watching the 
crops and some work at night on the farm such as irrigation; 
lubricants chiefly for the cane crusher and to a small extent for 
the cart. The implements are most usually hired from neigh- 
bouring farmers, and this is consequently income flowing 
chiefly to operators in the neighbourhood. Repairs to imple- 
ments indicate the additional demand made for the services of 
the local artisans. The maintenance of the watch dog is an 
item of expenditure very generally incurred. It does not, 
however, result in a cash outlay as it is met chiefly by drawing 
on the produce of the farm. 



The discussion in this section may now be briefly summed 
up. No measurable addition is made to land revenue and to 
the Local Board cess levied on it on account of irrigation The 
direct effect of the collection of the water rate is the employ- 
ment of the irrigation staff in the tract and expenditure on 
maintenance and operation of the system. The further effects 
of this expenditure are the outlays by this staff in the tract. 
The further effects of that part of the water rate accruing to 
Government but not expended in the tract are not traceable. 
The additional Local Board cess on the water charges increases 
the income of the Local Board and enables it, among other 
things, to expand or intensify its activities in the irrigated tract 
as required by its greater development. Rent, farm investment 
income and farm labour income constitute shares accruing to 
the classes of landlords, operators, and financiers of agricultural 
operations. The vast majority of the receivers of these shares 
stay in the tract itself. No substantial increase in their 
numbers seems to have resulted from irrigation. Their in- 
comes have, however, increased considerably and the secondary 
effects due to outlays made by these classes arc observable. 
The increased employment of hired labour is one of the most 
considerable indirect effects of irrigation and the outlays in 
the tract itself from the wages received by these labourers 
have considerable secondary effects. Labourers from among 
the irrigated villages themselves presumably spend their whole 
income within the tract. The effects of the employment of 
labour from the dry villages nearby might be manifold. It 
might increase to some extent the general standard of living in 
those villages. The increased outlays would expand the 
activity of the region as a whole. Within the region for 
purposes such as markets for consumable goods the dry villages 
cannot be easily separated from the irrigated areas. The in- 
creased employment might also result in a slight improvement 
of the standard of agriculture by making additional resources 
available for the purpose to the agriculturists in the neighbour- 
ing dry area. Labourers migrating from more distant parts 
would spend part of their earnings while employed in the tract 
itself and take away the remainder as savings. The utilisation 
of this might result in repayment or avoidance of debt, improve- 
ment of the standard of living or improvement in the standard 



75 

of agriculture in the-centres from whietrtbe immigrant labour 
came. Generally the greater employment afforded by irrigation* 
would stabilise the economic position of a considerablenumberof 
families in an area, large or small, round the irrigated tract. Thesre 
is no increase in the numbers of balutcdars and no marked 
additions to their incomes as baluiedars. There is some addi- 
tion, however, to the income of artisans as such, due to addi- 
tional expenditure incurred on construction of buildings and 
their repair, and the manufacture of implements and their 
repair. 

The increase in the demand for fodder is not very 
considerable, and does not lead to marked encouragement to 
additional agricultural enterprise. The fodder supplies arc 
almost entirely obtained from within the region itself. This 
is also the case with seeds and plants. A reference t© 
Table No. 13 giving the proportion of produce unsold and sold 
etc. shows that even the requirements of sugarcane plants arc 
met from within thejregion itself by mutual purchase and sale 
among the operators. The demand for manure has undoubt- 
edly very considerable effect. Only a small part of these- are, 
however, felt in the tract or its immediate neighbourhood 
Ordinary farm-yard manure is not usually in excess supply 
with any operator, dry or irrigator. Only a small amount of 
the import of such manure from dry villages into the irrigated 
villages has been noted. The rest of the demand for manure 
is met by the supply of organic or artificial manures from out- 
side the tract. The only other considerable indirect effects 
due to the irrigator's outlays are those in constructional and 
implement industries. The iron plough and the cane crusher 
(power driven or bullock driven) and the epuipment required 
for the manufacture of gul create a considerable demand in these 
directions. The temporary or permanent constructions requir- 
ed to conduct these operations and the materials used' in 
providing sheds for additional livestock and, to a small extent 
for casual labour result in calling forth a considerable supply 
of the requisite materials. The additional livestock require- 
ments of the irrigator do not seem to call forth special. activity 
in livestock rearing nearby. Table No. 1A shows that the 
annual purchases of livestock by irrigators, are small and that 
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TABLE NO. 14:— Number of Bullocks and Buffaloes 
Sold and Purchased. 



1939-40 

1 1 

I 2 

I 3 

[ 4 

Total 

D 1 

D 2 

D 3 

D 4 

Total 



1938-39 

I 1 

I 2 

I 3 

I 4 

Total 

D 1 

D 2 

D 3 

D 4 



Bullocks 



Purchased I Sold 



No. IVaLue No, 



18 
15 
15 
14 



62 

2 
11 
23 

7 



43 



2 
23. 
39 



Total f 64 



Rs. 

448 
988 
678 
447 



3 135 
10 457 
25 681 



•38 1,273 



^"»w^*— 



111 

633 

1,024 



1,768 



2,561, 12 

40 I ... 

391 4 

660 .. 

150 I 6 



1,241 10 



Value 

Rs. 
184 

102 



Buffaloes 



Purchased Sold 



No. 



3 

15 

II 

7 



Value INo. 



286 I 38 



Rs. 

73 
796 
708 
252 



122 
200 



322 



3 
1 
6 

10 



10 



13 
6 
1 



1,829 



80 

45 

166 

291 



775 

364 

85 



Value 



Rs. 



135 
25 
65 



225 



10 20 1,224 1 



1 45 
5 ' 235 



30 



30 



280 
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for the larger part they supply their needs from breeding 
operations on the home farm itself. 

Orange Orchards: — It has been explained above that the 
business of fruit cultivation stands on a different footing from 
that of the cultivation of annual or biennial crops. It is a 
long-term enterprise involving an initial outlay which makes 
inadequate returns in early years but yields later an income 
over a comparatively long period of years determined largely 
by the life cycle of the fruit trees. An enquiry into the 
economics of orange orchards, which is the dominant type of 
fruit cultivation on the Godavari and Pravara Canal systems, 
had, therefore, to proceed on lines of its own and the presenta- 
tion of the results of the enquiry has also to be somewhat 
different. As a part of this investigational project we conduct- 
ed an enquiry into orange orchards in the Rahuri Taluka. 
This taluka has been, for many years past, the main centre of 
orange cultivation, though recently large acreages are being 
put under this fruit in Kopargaon also. Even before the 
advent of the canal, oranges were being grown under well- 
irrigation in Rahuri Taluka, The enquiry into orange 
orchards conducted by us covered orchards watered by the 
canal as well as those watered by wells. This was done in 
order chiefly to enable us to frame a comparative estimate of 
costs, yields and incomes under the two types of conditions. 
The bulk of the data was collected through an intensive study 
of 25 orchards of each type. The sample orchards under canals 
were situated chiefly in Rahuri, Devalali and Kolhar. The 
orchards irrigated by wells included in the study were spread 
over a larger number of places. These were Rahuri, Wambori, 
Digras, Sade, Deswandi, Tandulwadi, Baragaon Nandur and 
Kolhar. For each of the orchards studied details regarding 
income and expenditure for the two latest years were taken 
in full. In estimating income special attention was paid 
to information regarding the yields of plantations of various 
ages. For each orchard, information was also obtained regard- 
ing the costs of planting and rearing up the orchard until it 
reached the stage of maturity. This information as also the 
information regarding yields, the average age of trees, etc. was 
further checked by reference to a large number of orchard 
pwners, orchar4 contractors, traders, etc, The presentation of 
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merely the added up data of the orchards specifically studied 
for a year or two would not give a sufficiently clear idea regard- 
ing the economics of orange orchards in general or of the 
difference between well-irrigated and canal-irrigated orchards. 
Therefore, instead of presenting the data for all the orchards 
of various sizes and various stages of maturity together, we have 
reduced these data to typical standard figures relating to a 
hypothetical orchard covering an area of 2 acres. This area 
was chosen because it provided the minimum economic unit 
for a canal-irrigated as well as a well-irrigated orchard. It has 
been taken for granted that an orchard with this area will con- 
tain an average of 350 trees in both cases. The figures set 
down below have been arrived at after a careful study of the 
data collected and information obtained. The figures do not 
obviously relate to any specific case but are representative of 
actual average conditions and are, therefore, useful for making 
the calculations needed in this enquiry. The level of prices at 
which expenditure on labour, material, etc. has been calculated 
and at which the income from sale of fruit has been estimated 
are those relating chiefly to the years 1938-39 and 1939-1940. 
The data are presented in a series of tables in each of which 
comparative figures are given for both canal and well irrigated 
orchards. The first of these tables relates to initial investment. 
This is comparatively small and differs only in one material par- 

TABLE NO. 15: — Investment required for the 

minimum economic unit of an Orange Orchrad. 

(Area — 2 acres with 350 trees). 



* (Including Bullock-shed.) 
It 







Under Canal 


Under Well 


1. 


"Farm Buildings 


Rs. 
50 


Rs. 

]00* 


2. 


Bullocks 4 @ Rs. 50 per animal 


... 


200 


3. 


Miscellaneous 

Total 


20 


20 




70 


320 
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ticular from canal-irrigated orchard to well-irrigated orchard. 
For a well-irrigated orchard a livestock holding of 4 bullocks is 
absolutely necessary. A canal-irrigated orchard on the other 
hand can do without any permanent holding of livestock. Its 
irrigation has no need of bullock labour and the initial opera- 
tion of ploughing, harrowing, etc. can easily be got done by 
hired man and bullock labour. The stabling of the bullocks 
and the housing of the men in charge increases somewhat the 
cost of farm buildings on a well-irrigated orchard over that of the 
canal-irrigated orchard. Similarly the permanent tool equipment 
of the former has to be somewhat larger and more varied than of 
the latter. Table No. 16 gives the standard costs incurred in 
rearing a young orchard during the first six years and the income 
obtained from crops, chiefly lucerne, during the first four years 
together with the income of the first instalment of fruit during 
the year. 

It will be observed that the main costs in the case of the 
canal irrigated orchard are, the costs of plants and of lucerne 
seed, the cost of manure, almost equally divided between 
farmyard manure and oilcake and the cost incurred on bullock 
and human labour in the various cultivating operations The 
extent of bullock labour required is very little. Almost all of 
the human labour can be got performed by contract labour 
employed as the occasion for it arises. Miscellaneous costs 
are those in respect of fencing, repair of implements and 
building and kerosene and lanterns. The main difference made 
in the case of the well-irrigated orchard is the necessary 
maintenance of bullocks over all this period and also of human 
labour to tend the bullocks and to do the continuous operation 
of irrigating the plants. Under conditions of canal-irrigation the 
watering of plants is an operation concentrated within a small 
number of hours during a certain period of days. In a well- 
irrigated orchard this is a continuous process throughout 
almost all the days of the year. While in the former case, 
therefore, casual contract labour can be employed at each time 
of watering, in the latter it is necessary to maintain permanent 
farm servants for the purpose. The other important difference 
made by conditions of well-irrigation is the cost of maintenance 
of bullocks and the recurring expenditure on the materials for 
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TABLE No. 16: — Cost of rearing an Orange 
Orchard during first 6 years 

( Area — 2 acres with 350 trees). 





Items 


■ 


Under 
Canal. 

Rs. 


Under 
Well 

Rs. 


I. 


Labour for : — ■ 










( i ) Preparation for Planting 

( ii) Planting 

(iii) Watering 

(iv) Interculturc and Manuring 

( v ) Weeding 

(vi) Earthing and Manuring 

(vii) Watering and Guarding 

Total 


3b 
16 

162 
84 
82 
70 

262 


30 

16 

1,360 

104 

71 

70 

174 




712 


1,825 


ir. 


Land Revenue with L. 


F. Cess 


17 


17 


in. 


Water charges 




265 




IV. 


Seeds and Plants 




113 


113 


v. 


Manure 




935 


276 


VI. 


Feed for 4 Bullocks 






1,360 


VII. 


Materials for Mots 






205 


VIII. 


Miscellaneous 




155 


174 


IX. 


Depreciation 


Total 


37 


58 




2,234 


4,028 



Deduct total income from orchard 
during first 6 years (Table No. 17) 

Net Cost 



1,940 j 1,730 



294 ; 2,298 
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mot H and the repairs to the mot structure. The water charge 
which is an important item of cost in canal-irrigation does not, 
of course, find a place in the costs of a well-irrigated orchard. 
The manuring of canal orchards, as usual under canal-irriga- 
tion, is much heavier than those of well-irrigated orchards. 
There is, therefore, a substantial difference in the expenditure 
on this item between the two types. It may be noted also that 
some difference is made to costs of watching, by the fact of the 
presence of farm servants in well-irrigated orchards. No 

TABLE No. 17: — Income from an Orange 
Orchard during first 6 years 

( Area — 2 acres with 350 trees) 



Season 


Items 


Under Canal 


Under Well 






Lbs. 


Rs. 


Lbs. 


Rs. 


1st 


Lucerne at 200 lbs. 


80,0j0 


400 


70.000 350 


2nd 


per rupee 
Lucerne n 


1,60,000 


800 


1,40,000 700 


3rd 


Lucerne ,, 


70,000 


350 


60,000 


300 


4th 


Lucerne seed at 1 lb. 


160 


L60 


150 


150 


5th 


per rupee 

Nil 


- 


- 






6th 


Oranges Rs. 20. per 
1100 fruits 

Farm Yard Manure 
Total Insome Rs. 


12,600 

(No. of 

fruit) 


230 


9,420 
(No. of 
Fruit) 


170 
60 




1,940 


1,730 



permanent farm servants are usually employed in canal-irrigated 
orchards and the costs of watching are, therefore, heavier in 
them. The income from lucerne is generally a little higher 
under conditions of canal irrigation because of the heavier 



8, Mot ; Leather bucket used in lifting water from the well, 
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TABLE NO. 18: — Cost of maintenance of mature 
Orange Orchard (7th year onwards) 

(Area — 2 acres with 350 trees) 



Items 



I. Labour for : — 

( i ) Earthing and Manuring 

( ii) Interculturing 

(iii) Weeding 

(iv) Watering 

(v) Watching and Guarding 

Total Labour 
[[. Land Revenue with L. F. Cess 

III. Water charges with L. F. Cess 

IV. Manure 

V. Feeding 4 Bullocks 

VI. Material for Mots 
VII. Repairs 

VIII. Miscellaneous 
IX. Depreciation 



Under 
Canal 

Rs. 



Under 
Well 

Rs. 



35 


35 


21 


28 


22 


22 


27 


240 


178 


90 


283 


415 


3 


3 


48 




270 


78 




240 




36 


3 


12 


35 


27 



10 









Total Expenditure 


648 


821 


Total Income 


1,700 


1,600 


Profit . 


1,052 


779 
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watering. It will be seen that little investment of capital is 
required for rearing up an orchard under a canal. Under well 
irrigation, this investment is, however, substantial. No allow- 
ance has been made in either case for any interest charged, 
simple or cumulative. The calculated costs, especially under 
conditions of well-irrigation, give a slightly exaggerated 
estimate because they are divorced from considerations of a 
combination of the orchard business with other types of farm- 
ing. A well-irrigated orchard is invariably so combined. 

Table No. 18 gives data regarding annual standard costs of 
the maintenance of a mature orange orchard from the 7th year 
onward. The main features of costs as well as the main differ- 
ences between the two types are the same as those noticed in the 
case of rearing a young orchard. The income figures are calcu- 
lated from considerable data regarding the yield of plantations 
of various ages under canal- irrigation and under well-irrigation. 
It is generally agreed that a higher yield is definitely obtained 
from trees watered by canals. As a result, the annual income 
from a mature orchard is substantially higher from a canal 
orchard than a well orchard. Our enquiries failed to yield 
any indication of a material difference between the term of life 
of the two types of orchards. For both, this was usually put 
at between 35 and 40 years. Attention may, however, be drawn 
in this connection to an important consideration. It was 
reported that land under canal-irrigation tended to be spoiled 
and to be rendered unfit for further cultivation towards the 
end of the life of the orchard. Some allowance must, therefore, 
be made for costs that would have to be incurred in bringing 
it back to its original condition. It was not possible to obtain 
any definite idea regarding these costs. 

The tables presenting the estimates of costs have been so 
arranged as to indicate the distribution of the farm produce 
between social income and expenses. The investment income 
of the farmer cannot in this case be easily calculated as it has 
to be averaged over the entire series of years. Its broad size 
is indicated, however, by the difference between the annual 
income and expenditure of a fully mature orchard. While the 
well-irrigated orchards created a demand for both permanent 
and casual labour the demand of the canal-irrigated orchard is 
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for the latter alone. In the ease of the well-irrigated orchard 
a substantial portion of permanent labour is likely to be suppli- 
ed, in most cases, by family labour. The main outlays are those 
in respect of manure in case of a canal orchard and bullock 
feed and manure in connection with a well orchard. The 
bullock feed in the latter case is also likely to be ordinarily the 
produce of farm. Other outlays are those in respect of 
fencing, kerosene, a small annual demand for plants and the 
repairs to tools and building. 

Sugar Factory Plantations : — In 1939-40 there w T ere in 
all three sugar factories operating in the area irrigated by the 
Godavari and Pravara Canals. Of these one, the Godavari 
Sugar Factory, had just begun to operate and manufactured 
sugar for the first time in 1939-40. We have obtained from all 
these three factories relevant information regarding their 
agricultural and industrial-operations for the two years 1938-39 
and 1939-40. The information for the agricultural side which 
is treated in this section has been put for all the three 
factories together and set out in Table No. 19. It has been set 
out in a form as closely comparable as possible with the results 
as presented for the individual farming business. The figures 
for 1939-40 for one factory could be obtained only as rough 
approximations. The totals for the three factories for that 
year have, therefore, been shown in approximate round 
numbers. 

The area operated is for the most part not owned by the 
companies but is leased from other holders on long leases. 
Most companies have, in recent years, been increasing the total 
area of their leased lands. There was, it will be noticed, con- 
siderable increase in the area operated between the years, 1938- 
1939 and 1939-40. This increase was, however, not fully 
reflected in the area cultivated, because the area newly leased 
could not all be put under cultivation immediately and had to 
be kept fallow for most of the year 1939-40. This accounts 
for the increase in the fallow area in that year. The area of 
water-logged land appears to be unduly low. This is because 
one of the three factories had started planting operations very 
recently and there had not been time enough for the effects of 



88 



TABLE NO. 19: — Data Regarding Sugar Factory 
Plantations 

(as supplied by the Factory Companies ) 





Items 




j 

1939-40 


193 8-3 'J 


I. 


Investment : 










( i ) Real Estate 


[?s. 


21,66,991 


19,69,383 




(ii) Livestock 


,, 


1 ,63 ,000 


1,53,040 




(iii) Agricultural Machinery and 










Implements 

Total 


■ * 


8,78,000 


8,72,380 




3 2,07,991 


29,94,803 


IT 


A tea operated : 










( i ) Cultivated 


\CYCk 


10.904 


8,765 




(ii) Pasture, Fallow and Waste 


, , 


.14,006 


10,810 




(iii) Under Roads, Buildings, etc. 


, , 


1.897 


1,84 7 




(iv) Water logged 

Total 


\cre;s 


1,000 


1,000 




27,807 


22,422 


in. 


Distribution of Cultivated area: 










( i ) Sugarcane 


\ cress 


10,120 


7.953 




(ii) Other crops 

Total 


r ' 


765 


854 




10,885 


8,807 


IV. 


Crop Receipts : 










( i ) Sugarcane crushed 


Tods 


3,17,000 


2,48,602 


v. 


Livestock Receipts 


Rs. 


9,800 


9,100 


VI. 


Expenses : 










( i ) Land Revenue (Consolidated) 


R,. 


500 


453 




(ii) Rent 




1,85,100 


J. 69,499 




(iii) Water charges 


,, 


5,40,000 


4,39.428 




(iv) L, B. Cess on water charges 


, , 


28 500 


20,840 




(v) Fodder and Concentrates 


'» 


61,000 


48,400 




(vi) Manure ; 










(a) Farm-Yard Manure 


, , 


2,73,500 


2,62,060 




(b) Chemical Fertilizers 


,, 


6,14,500 


4,20,741 




(c) Oilcake 


,, 


4,02,000 


1,74,000 




( Total Manure ) 




( 12,90,000) 


( 8,56,801) 




(vii) Labour : 










(a) Supervisory, Mechanical and 










Clerical 


,, 


1,27,000 


1,19.040 




(b) Other 


( , 


11,62,000 


7,96,150 




(Total Labour) 


,, 


(12,89,000) 


(9,15,190) 




(viii) Sundry Materials 




23,000 


24,135 




(tx) Medical aid etc. 

Total Expenses 




27,000 


24,603 




34,44,100 

1 


24,99,349 
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intensive watering to be visible. Another factory claimed 
that on account of considerable initial expenditure on drainage 
works it had lost almost no area due to water logging. The 
water-logged area thus relates only to one factory. We had 
enquired of the estate managers of all the factories whether 
any old waste land had been brought under the plough for the 
first time by irrigation, In each case no such accession to the 
cultivated area on account of irrigation was reported. The 
distribution of cultivated area shows that almost all the 
cultivated area is under sugarcane. Complete details were not 
available for the distribution of the acreage under crops other 
than sugarcane. Most of this acreage was, however, under 
jowar, wheat and pulses. Very little of it was under lucerne 
and only one factory for one year reported the planting of a 
small area for green manure. In the main, estate 
managers do not consider it worth their while to put land 
under crops other than sugarcane ; so that the proportion of 
fallow on factory plantations is very much greater than that 
under ordinary farming conditions. The area under sugarcane 
represents the area on which sugarcane was a standing crop for 
either a whole or a part of the year ; it thus includes the area 
under sugarcane crushed during the year as well as the area 
planted newly with sugarcane. The investment in the develop- 
ment of sugarcane plantations is seen to be very considera- 
ble. Only a negligible fraction of this is due to the cost 
of land purchased. The bulk of the investment on real 
estate is on account of the trolley lines laid down by two 
companies and the farm buildings, including residential 
quarters for the estate staff, erected by them. One sugar 
factory has also a railway siding on which the total invest- 
ment exceeds Rs. 1 lakh. An elaborate drainage scheme 
was undertaken and completed by one factory only in the 
earlier years. The cost of this is put at a little over Rs. 2£ 
lakhs. The cost of clearing and levelling land is reported 
to have been negligible except in the case of one factory. 
The cost of roads is an important item. Other costs are those 
of wells, fences and embankments. The investment in agri- 
cultural machinery and implements is naturally very consider- 
able in all the factory plantations. Almost all this investment 
is in agricultural machinery worked by non-animal power. 
12 
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The investment on implements worked by bullock power 
amounts only to few thousand rupees. Consequently, the 
investment of factory plantations on livestock is comparatively 
small. One factory holds no dairy cattle at all, but the other 
two together hold about 400 head of cattle ( including 
calves ) for the requirements of their staff. Barring a 
small number of horses the other livestock holding is all of a 
varying quantity of working bullocks. The total of these in 
all the three factories together was less than 600. 

On the receipts side almost the only item is the value of 
ugarcane produced. The value of the produce of other crops 
has not been indicated as detailed figures were not available. 
Further the bulk of this produce is in the form of fodder which 
is fed to the cattle on the farm. In the case of the factory 
plantations we could not obtain the detailed figures of the 
produce of the farm utilised in the farm business itself; hence 
details have been given only of outside purchase and of receipts 
by sales made outside. From this point of view also the 
receipts from other crops become negligible in value. The 
receipts from livestock indicate the value of milk sold, mostly 
to members of staff, from the dairy cattle maintained. For the 
reasons stated above no account is taken of the value of 
manure produced on farm. 

The expenditure side shows very little charge on .account 
of land revenue, most of the land being rented. The rent 
charge is on the other hand considerable and works out rough- 
ly at the rate of Rs. 7-06 per acre. The water charge and the 
Local Board cess on it constitute the main contributions made 
by the plantations to governmental revenues. The expendi- 
ture on the purchase of fodder and concentrates is comparative- 
ly small because of the restricted use of bullock power in the 
main agricultural operations. Manure i. e. fertilizers and oil- 
cake, is the most important item on the side of expenses. 
The larger part of this expenditure is on purchase of oilcake. 
The complete details regarding the distribution of this expendi- 
ture between the two items were available only for 1939-40 
and showed that expenditure on oilcake constituted from 70 to 
75 p c. of the total expenditure on manure Expenditure on 
labour has been shown under twojbroad heads. (1) supervisory, 
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mechanical and clerical, and (2) other. The latter is chiefly 
composed of skilled and unskilled labour of various sorts used 
in the agricultural operations. The total labour force, 
permanent and temporary, employed by all the three factories 
on the plantation side may be put at about 7,500. The labour 
charges are naturally very considerable. Table No. 20 giving 
figures relating to one factory shows how they were distributed 
between permanent farm labour and casual labour employed 
on temporary basis during the season. 

The supervisory, etc. labour was, of course, engaged on a 
long term basis. The expenditure incurred on medical aid and 
other welfare services in connection with labour are to be 
reckoned also as a supplementary charge incurred in labour 
employment. The last item shown is that of expenditure on 
the purchase of sundry materials. 

In comparing these figures with those of the business of 
the individual farmer certain resevations must be borne in mind. 
In the first instance the factory plantation business is heavily 
capitalised. The item of interest charge on this capital must 
figure largely in the accounts. This, however, could not be 
taken into consideration in our calculations as it formed part 
of the larger business of the company. The charge on the 
depreciation of the, machinery is also considerable and only a 
general calculation of it has been shown in our figures. Again 
some part of the investment shown in the agricultural business 
is also used in the factory business. This applies especially 
to the investment in roads, trolleys, etc. We have made no 
allowance for this, but have also made no allowance for any 
share of the overhead expenditure of the business to be borne 
proportionately by the agricultural side. Again expenditure 
on certain materials which were used both on the factory as 
well as on the plantation side, such as kerosene, petrol, etc. 
could not be split up and could not, therefore, be included in 
the expenditure shown on the plantation side. These defects in 
the data make it impossible to strike a balance of income and 
expenditure of the plantation side comparable to that of the 
individual farm. For our purpose, however, this is not a great 
handicap; for, this affects our ability to assess only the residual 
income. The residual income accrues to the business as a 
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TABLE No. 20 -.-^Distribution of Labour in 
one Factory Plantation 





Labourers 




Type of Work 


Total 


i 
i 

Men 

i 


Women 

and 
children 


I, Permanent Labour 


No. 


No. 


No. 


(a) For 12 months 








( i ) Irrigators, Bullock-dri- 
vers, wadi workers etc. 
on daily wages. 

(ii) Diggers etc. on Piece 
work basis. 

(iii) Weeding, Manuring etc, 
on Piece work basis. 


800 
1,000 
1,200 


800 
1,000 


1,200" 


Total 


3,000 


1,800 


1,200 


(b) For 7 months only. 
(October to May). 


l 






( i ) Cane-cutters 
(ii) Cartmen 


150 
100 


150 

100 



250 




Total 


250 




II. Casual Labour on Piece-work 
basis at Harvesting season. 








( i ) Cane-cutters 
(ii) Bundlers 
(iii) Carters 
(iv) Supervisory staff 


200 
50 

250 
50 


200 
50 

250 
50 




( v ) Contractors for Cane- 


100 


100 




cutting 
(vi) Stripping cane 


600 




600 


Total 


1,250 


650 


600 


Total Permanent + Casual 


4,500 


2,700 


1,800 
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whole, whether it is earned on the plantation or on the factory 
side and it ultimately passes into the hands of the owners i. e. 
shareholders of the company. The effect of this residual 
income is, therefore, so scattered and is operative in such 
distant places that no idea of it can be obtained or presented 
We are, therefore, more directly concerned with shares of the 
produce other than that passing to the owners of the company. 
In this respect our information is fairly complete. It shows 
certain striking variations from the effects of the operations of 
the individual farm. The rent charge may safely be taken to 
accrue to original landowners who might mostly continue tc 
reside in the tract. It would have secondary effects similar to 
those of the rental incomes of farms. As regards the water 
charges and the Local Board cess also nothing need be added to 
what has been previously said in this behalf. The expenditure 
on fodder and concentrates shows how the great diminution in 
the maintenance of livestock affects this item. Even the 
amount of expenditure actually incurred is due chiefly to 
the non-cultivation of grain or fodder crops by the factories 
For example, one of the factories which feeds its livestock 
mainly on the tops of sugarcane plants spends a very small sum 
annually on the purchase of fodder and concenerates. The 
expenditure on manure is very large and does not in any 
essentials differ from the type of expenditure incurred by the 
individual farmer. In case of labour, however, the direction of 
expenditure is in some respects entirely new. Almost all the 
employment of the supervisory, technical and clerical staff is 
due to farming being conducted on a plantation basis. The 
expenditure on other labour has effects which do not material- 
ly differ from the effects of the employment of annual seasonal 
and casual labour by the individual farmer. The type of labour 
employed is also similar to that employed by the individual 
farmer and hails from the same tract. Its condition of employ- 
ment and wages, however, differ in some material respects from 
the conditions of ordinary agricultural labour. On the capital 
side of expenditure while the demand for livestock by planta- 
tions is very low, factory expenditure on the purchase and 
repair of machinery and implements is considerable. Further 
the type of machinery and implements for which the operation 
of the factory plantation creates demand is also very different 
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from the implements demanded by the average farmer. The 
maintenance of roads, buildings, trolley lines, etc. also makes for 
an annual expenditure of a type not incurred by the individual 
farmer. The special labour charges on this account are in- 
cluded in the wages of the supervisory, etc. staff shown, but 
the charges on the purchase of materials and the replacement 
of equipment are not included in our figures. These have the 
effect of creating a demand for materials required chiefly in the 
constructional and transport industries. 

An important consideration in the case of the sugar planta- 
tions is the effect of the original capital outlay. The layout of 
the land and its pre-existing state of cultivation made it un- 
necessary for the factories to undertake any considerable initial 
expenditure for clearing the land or otherwise making it fit for 
cultivation. In one factory, however, an extensive and costly 
drainage scheme was undertaken and in ail of them consider- 
able outlay was made on the building of roads, trolley lines, 
sheds, quarters and in one factory on a railway siding. This 
considerable capital outlay created demand for materials and 
labour during the time that it was being made. The effects 
of this demand were, no doubt, confined to the short period of 
early development. Even so, they cannot be neglected from a 
general estimate of the total effects of the system of irrigation. 
Each time large new areas are added to the factories and 
specially when new factory plantations are created a consider- 
able expenditure on capital account is incurred, and this has 
large effects for the time being both inside and outside 
the tract. While we note this fact, we have made no 
attempts at estimating either their total size or their 
directions. 

Total Direct Effects. 

The data given in the three sections above represent the 
results of our investigations. In one respect, that of the work- 
ing of sugar factory plantations, the data are exhaustive, i. e., 
they cover the whole field of enquiry. In the other two 
respects, i. e M ordinary irrigated farms and orange orchards, they 
represent results of sample enquiries. It is now necessary to 
calculate with the help of these the total direct effects, during 
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a given period, of the operation of the Godavari and Pravara 
canal systems. 

The Godavari and Pravara canal systems irrigate lands in 
various talukas of the districts of Nasik and Ahmednagar. The 
Godavari canal system comprises a storage reservoir viz. Lake 
Beale on the Darna river, a pick-up-weir at Nandurmadhame- 
shwar and two canals, the Godavari right and left bank canals. 
The Pravara system comprises a storage reservoir called Lake 
Arthur Hill, a pick-up-weir at Ozar and two canals, the 
Pravara right and left bank canals. Lake Beale irrigates lands 
chiefly in the Sinnar taluka of the Nasik district. The pick- 
up-weir at Nandurmadhameshwar is situated in the Niphad 
taluka of the same district ; no area is, however, irrigated by 
the Godavari system in the Niphad taluka. The Godavari left 
bank canal irrigates some lands in the Yeola taluka of the Nasik 
district and the right bank canal those m the Sinnar taluka of 
the Nasik district. The bplk of lands irrigated by this system, 
however, lie in the Kopargaon taluka of Ahmednagar district. 
The most westward area irrigated by the Pravara canals is in the 
Sangamner taluka of Ahmednagar district. The irrigated 
area in this taluka is, however, small and the bulk of the 
irrigated lands lie in the Rahuri taluka and in the Kopargaon 
and Nevasa talukas in the same district. 

Value of Produce with Irrigation : — In order to arrive 
at the total direct effect the first set of statistics necessary 
are the figure of the total area irrigated by the canals 
and its distribution under the different crops. There are 
two sources of this information. In the first instance, this 
information can be obtained directly from the irrigation 
authorities. It can also be collected from the land revenue 
records. The irrigation authorities are able to supply figures 
regarding the total irrigated acreage and also regarding the 
distribution of the various crops under any particular system 
of canals. In the land records the information is available by 
villages or by talukas and is classified according as the land is 
irrigated, by first class or second class canals or wells, etc. An 
important defect in the statistics of the total area as given by 
the irrigation authorities is that it includes a large area which 
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TABLE NO. 21: — •Classification by Crops of Area under 

Godavari and Pravara Canals (Acres) 



Crops 


1939-40 


1938-39 


Vegetables 




114 


206 


Fruit and other 


trees 


3,061 


2,064 


Sugarcane 




25,359 


30.996 


Wheat 




3,131 


1,815 


Rice 




28 


7 


Maize 




50 


149 


Jowar 




8,655 


2.792 


Bajri 




3,305 


2,045 


Gram and Udid 




3.401 


2,699 


Tur 




14 


6 


Peas 




131 


23 


Groundnut 




1,725 


2,822 


Miscellaneous 




60 


2 


Fodder 




2,676 


1,374 


Lucerne 




2,260 


1,943 


Cotton 




1,202 


2.867 


Tag 


* 


1,590 


1,136 


Tobacco 




2 


2 


Oil seeds 




7 


4 


Chillies, Onions, 


Garlic, Turmeric 


1,341 


2,692 


and Methi 








Miscellaneous A 


i.rea* 


36,915 


12,978 




95,027 


68,622 



* Area assessed but not irrigated, area insufficiently irrigated and area 
irrigated under penalty etc. 

TABLE No. 22:— Area under Fruit Trees ( Acres ) 



Taluka 


1939-40 


1938-39 


1936-37 


1934-35 


Kopargaon 

Rahuri 

Sangamner 

Nevasa 

Yeola 

Sinnar 


1,741 
3,167 
905 
373 
148 
208 


1,211 
2,971 
887 
393 
150 
207 


877 
2,279 

'"347 
203 
210 


715 
2,108 
313 
297 
204 
156 




6,542 


5,819 


3,916 


3,793 
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is not sufficiently irrigated or is assessed for water charges but 
not irrigated or assessed under penalty. In particular years 
the total of such area can be very large. For example, for the 
year 1939-40 the total of the area under these three heads 
amounted to nearly 12,000 acres. The difficulties in using the 
land records figures are that, on the one hand, the classification 
as between the various irrigated crops is not sufficiently 
detailed, and that on the other, in particular talukas where 
two first class canals may be irrigating lands no means can be 
found of isolating figures relating to a particular canal. In 
these circumstances we decided to adopt the Irrigation Depart- 
ment figures excluding, however, the classes of land insufficiently 
irrigated, etc. It appears from a cross-check of the totals obtain- 
able from the land record figures that these also do not record 
as irrigated, the areas assessed under penalty or insufficiently 
irrigated and assessed but not irrigated which are counted in 
the total of lands irrigated in the published irrigation reports. 
Table No. 21 shows the total of irrigated acres under parti- 
cular crops during the years 1938-39 and 1939-40 ; it represents 
figures of the acreage irrigated by first class canals for the six 
talukas in which these canals operate. 

The total irrigated area as well as the area under particular 
crops varies considerably from year to year. Any calculation 
of total effect must, therefore, hold valid only for particular 
periods. Instead of working on the particular figures of either 
1938-39 or 1939-40 we have taken as the basis of our calcula- 
tions an average of the figures of these two years reduced to 
round numbers. The table of final calculations, Table No. 23, 
shows the average assumed by us under particular crops. 

The total effect attributable to the irrigation system can be 
calculated by estimating the vdue of the gross produce grown 
under irrigation and deducting from it the value of the gross 
produce that would have been yielded by the same lands in the 
absence of irrigation. Having determined the average figures 
of the total land irrigated and its distribution under particular 
crops for a particular period we have next to calculate the 
total yield of these lands and the value of the yield. In 
calculating the yield for the various crops we have in the main 
relied upon the figures of yield indicated by the results of our 
13 
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survey. In the case of sugarcane this yield has to be calculated 
in terms of gul For both the years 1938-39 and 1939-40, 9 the 
average yield of gal per acre of crushed sugarcane amounted to 
37 pallas and this is the yield that we have assumed in our 
calculations. In the case of sugarcane acreage an allowance has 
to be made for acreage under the crop in the factory planta- 
tions. We have allowed for an average area of 9,000 acres under 
this head. It has been calculated that sugarcane grown on 
half the remaining area under sugarcane is crushed every 
year. The sugarcane crop of different varieties occupies the 
field for about 15 to 18 months. All types of sugarcane areas 
are, therefore, entered as irrigated in two consecutive years. 
When these areas are shrinking or expanding as new planta- 
tions increase or decrease the crushed area may be somewhat 
less or greater than half during particular years. For average 
calculations, however, it may safely be taken as half of the 
total area. lu 

The value of the sugarcane raised and crushed by the 
factories has been put at Rs. 15 per ton. This is a fair figure 
in view both of the factory expenditure on the raising of sugar- 
cane and the average current Drice of gul. 



9. The reasons for including gul production in direct effects as also 
some objections to doing so are indicated in the section on gul manufacture. 

10. It may parenthetically be noted that the figures of the total produc- 
tion of gul yielded by our calculations amount to a little over 3-5 lakhs of 
pallas and taking palla as equivalent to 3 maunds this gives a figure of 105 
lakhs of maunds. This figure may be compared with the total average of 
exports by rail of gul from the stations in the irrigated tract which reaches 
an average annual figure of 7-23 lakhs maunds for the period, 1937-38 and 
1939-40. In comparing the two sets of figures allowances have to be made 
on the one hand for gul produced on well irrigated lands in the tract which 
has to be added to our calculations and on the other for gul produced in such 
areas as Sinnar which cannot reach the stations in the irrigated tract. The 
two may be held to cancel each other. The main difference remaining is 
that owing to the transport by motor. As shown elsewhere, this takes up 
from 20 to 30 per cent, of the produce in the Kopargaon-Belapur area and a 
much larger percentage in the Rahuri area In the light of these considera- 
tions our calculations of the average annual gul production of the area seem 
to be a good approximation. 
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The area under fruit trees has to be distributed between 
mature and immature orchards. When the area under fruit 
trees is stabilised the average area under immature orchards 
would be about a fifth or a sixth of the total orchard 
area. However, the area under fruit has been growing rapidly 
in recent years. A reference to Table No. 22 will show how 
the area under fruit trees in both the Rahuri and Kopargoan 
talukas, especially the latter, has grown after 1934-35. 

The proportion of immature orchards was thus very high 
during the period to which our calculations refer. In view of 
the known data we have put the area under immature orchards 
at about 40 p. c. of the total orchard area. The calculations of 
the value of the produce of both immature and mature orchards 
are based on data presented in the tables regarding the working 
of these orchards. It will be noticed that we assume the entire 
area under fruit trees to be under oranges. This is an 
assumption that is for all practical purposes valid for the tract 
for the period under consideration. 

Lucerne is harvested in periodical cuttings which are 
mostly fed to farm cattle. The production and its value are, 
therefore, difficult of evaluation. During the course of' the 
survey elaborate enquiries were made from the growers of 
lucerne in the surveyed villages and estimates were obtained 
regarding the total yield during a year and its current market 
value. The estimates obtained through these were used in the 
survey schedules and the average figure of per acre income 
yielded by the survey results has been used in the calulations of 
the value of the gross produce of lucerne. The land under 
fodder crops has been treated as land under J^iilva and the 
average per acre income of this crop on survey farms has been 
used for calculating the total income from fodder lands. The 
yields of wheat, jowar and bajri are those indicated by the 
working of the average sample farmer and the prices, as in all 
other cases, are the average wholesale prices that obtained 
during the period in the tract. It is difficult to make these 
calculations in regard to groundnut because of its many 
varieties and their differing yields and prices. The way out 
of these difficulties was to arrive at an approximation at a 
rough average of yields and prices of the important varieties. 
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TABLE No. 23 — Estimated value of Gross 

Produce after Canal Irrigation. 

( 1 maund - 64 Standard Seers of 80 tolas except in case of Groundnut 

where it is of 40 seers. 1 palla = 120 standard seers. ) 



1 

Crop 


Areaf 
Acres 


Produce 
per acre, 


Total 
Produce 


Bate 


Value of 

Total 

Produce 

Rs. 


Canal- Irrigated 












1, Individual 












Farmer 












Sugarcane 


9.500* 


3, Pallas 


3,51,500 
Pallas 


(a 1 Rs. 17 per Palla 


59,75,500 


2. Factory Plan- 












tation Sugar- 












cane 


9,000 




2,80,000 
Tons 


„ Rs. 15 per ton 


42,00,000 


3. Fruit Trees: 












(i) Mature 


1,500 






„ Ha. 850 per acre 


12,75,000 


(ii) Immature 


1,000 






,. Rs.160 „ „ 


1,60,000 


4. Lucerne 


2,100 






i, &s. 312 ,, „ 


6,55,200 


5. Jowar Grain 


5,700 


H Maunds 


45,600 
Mds. 


,, Rs. 3 per Md. 


1,36,800 


„ Fodder 








„ Rs, 16 per acre 


91,200 


6. Wheat 


2,500 


?i „ 


18,750 
Mds. 


„ Rs. 4-5 perMd. 


84,375 


7. Fodder 


2,000 






., Rs. 80 per acre 


1 60,000 


8. Groundnur 


2,300 


20 „ 


46,000 
Mds. 


,, Rs. 3 p-r Md\ 


3,38,000 


9. Bajri Grain 


2,700 


6 „ 


16,200 
Mde. 


„ lis. 4 per Md. 


64,800 


10. „ Fudder 








„ Rp. 7 per acre 


18,900 


11. Gram 


3,000 


5 „ 


15,000 
Mds. 


f , Rs. 4 per Md. 


60,000 


IX. Cotton 


2,000 


3 Pallas 


6,000 

Palla* 


„ R*. 20 per Palla 


1,20,000 


13. Onions 


1,200 






„ Ra. 50 per acre 


60,000 


14. Miscellaneous 


400 






„ Ra. 50 per acre 


20,000 


Total 


53,400J 


1,32,19,775 



f 10,000 aores have been calculated to be under additional fallow and 
16,000 acres ai waterlogged reducing the total cultivated area of 80,000 acres 
to 53,400 aores. 

* Crushed area only. 

J Includes 9,500 acres, the standing Bugircano orop area. 
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Gram was treated more or less in the same manner as wheat, 
jowar, eta For cotton the data yielded by the survey sample 
was thought to be too small. The yields have, therefore, been 
based on the results of supplementary enquiries over a larger 
area in the tract. The value of the produce of tag has not 
been computed because it is used as green manure and cannot 
be separately treated as income, This is the way in which it 
has also been created in the survey results. While the costs 
of its production are entered, no income is calculated on its 
account. On the other hand, its value is also not added to the 
expenditure on manure. With regard to the group of garden 
crops such as onions, methi, chilli, etc, the data available in the 
survey related chiefly to onions in irrigated group I 1 and to 
methi in the other irrigated groups. A rough average of the 
per acre income indicated by these results has been used in 
calculating the total income of this group. The small acreage 
under other miscellaneous crops has all been lumped together 
and given an average income of Rs. 50 per acre. The total of 
the various items calculated in the manner set out above gives 
a value of gross produce of about Rs. 136 lakhs. This is as careful 
an estimate of the total gross produce of crops under irrigation 
as could be made in the circumstances. 

Value of Produce without Irrigation : The task of prepar- 
ing an estimate of the value of the gross production from 
the same tract in the absence of irrigation is, of course, 
much more difficult. Lack of data makes it necessary 
to make in this regard a number of assumptions not fully 
supported by evidence. However, the comparatively uniform 
result of values of yields makes the total margin of error 
arising from possible mistakes not potentially large. In making 
these calculations an initial estimate has to be made regarding 
the total acreage under crops. There is no evidence of any 
substantial acreage having been put under the plough subse- 
quent to canal construction. On the other hand, there are 
two directions in which considerable areas which were 
cultivable and cultivated as dry areas are no longer so used. 
Very large areas have become useless owing to waterlogging 
since the beginning of intensive irrigation. These areas are 
separately shown as such in the land records and Table No. 24 
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TABLE No, 24: — Total Cultivated Area, Area under Canal and 





Kopargaon 


! 

Rahuri 


Sang 


amner 




1939-40 


1938-39 


1939-40 

; 


1938-39 


, 1939-40 


1938-39 


A Total Area under 


2,56,797 


2,64,028 


1,99,929 


! J, 03 ,673 


2,54,202 


2.73,120 


Crop 






I 








Double Cropped 


6,857 


8,927 


4 930 


4,530 


4,684 


9,131 


Net Area under 


2,40,940 


2,55,101 


1,94,999 


1,99,143 


2,49,518 


2,63,989 


Crop 














B Under Canal : 














(1) Total 


32,668 


53,651 


20,067 


14,787 


2.755 


2,52S 


Cropped 














(2) Double Crop^ 


4 t S69 


3,932 


831 


995 


482 


320 


ped 














(3) Net Total 


27,769 


49,719 


19.236 


13,792 


2,273 


2,208 


C Under Well: 


- 












(1) Total Crop- 

ped 

(2) Double Crop- 


6,0G2 


4,013 


10,846 


8,220 


7,878 


8,428 


809 


718 


768 


765 


1,537 


1,311 


ped 














(3) Net Total 


5,253 


3,295 


10,078 


7,455 


6,341 


7,117 


P Cultivable fallow 














due to : — 














(1) Rotation 


4,356 


2,078 


Not 
available 


14,916 


739 




(2) Waste 


... 


10 








88 


(3) Uncultivated 


... 




, , 




2,669 




owing to po- 














verty of the 














cultivator 














(4) Under build- 


476 


2,544 


1 1 


649 


221 




ings 














(5) Untimely 






,. 




10,158 




rains 














(6) Miscel- 


.3,042 


2,592 


it 


15,382 | 


277 


185 


laneous 














(7) Negligence j 


24,168 


19,335 


p , 




32,778 


27,276 


(8) Disputes 












5,909 


(9) Under trees 














(10) Under wells 


134 


208 


( 


314 


101 




(11) Water- 


10,331 


12,586 


M 


6,295 


615 


••• 


logged 














Total fallow 


43,007 


39,353 


" 


37,556 


47,558 


33,45S 



Note:— Cultivable fallow was nil 
Under Nalas, Footpaths, Hardland and 



under the following h«ads : Grassland 
Saline lands. 
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under Well and Classification of Cultivable Fallow {hi Acres). 



Nevasa 


1 

Yeola 


Sinnar 


Total 


1939-40 


1938-39 


1939-40 


1938-30 


1939-40 


1938-39 


1939-40 


1938-39 


3,01,426 


2,98,263 


2,18,461 


2,16,974 


2,32,398 


2,54,152 


14,63,213 


15,10,210 


3,731 


2,7S3 


11,445 


10,152 


6,543 


8,902 


38,190 


4 4,425 


2,97,695 


2,95,4 80 


2,07,016 


2,06,822 


2,25,H55 


2,45,250 


14 25,023 


14,65,785 


3,500 
223 


1 ,99b 
43 


820 


Not 
available 


7,505 
1 ,999 


6,680 

906 


67,291 
8,565 


79,644 
6,196 


3,283 


1,955 


659 




5,506 


5,774 


58,726 


73.44S 


7,979 


6,265 


4,799 


" 


7,329 


6,436 


4 4,893 


33.362 


1,018 


708 


716 


,, 


1,275 


1,433 


6,123 


4/935 


6,961 


5,557 


4,083 


" 


6,054 


5,003 


38,770 


28,427 


... 




315 


40 


7,079 


6,294 


12,»89 


23,328 


6,401 




" 214 


323 


... 


... 


9,284 


98 
323 




... 


110 


108 


92 


93 


899 


3,394 


... 


697 i 


... 




18,411 


10 


28,569 


707 


258 


104 


188 


259 






3,765 


18,522 


26,200 
101 

1,279 


34,469 
22 ! 
1,608 


1,012 
125 


1,167 

129 


57 

60 

17 


40 

'go 

18 


84,215 
101 

420 
12,242 


82,287 

5,909 

22 

711 

20.507 


34,239 


36,900 


1,964 


2,026 


25,716 


6,515 


1,52,484 


1,55,808 



Grazing, Grass, Cactus, etc., Under Roads, Uneven lands, Under mines. 
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gives details of the progress of waterlogging in the six 
talukas during the period. All the area now waterlogged 
must be treated for purposes of the calculation of the 
dry area income as cultivated. 11 Secondly, the sugar fac- 
tories let almost all land under their control other 
than that under sugarcane lie fallow. This means that 
a large acreage which would under ordinary circumstances 
have been cultivated was not put under any crops during 
1938-40. In the light of the figures of the fallow, etc. areas for 
the two years given in the tables relating to the working of the 
sugar factory plantatiuns the area lost to cultivation on this 
account may be put in the neighbourhood of 10,000 acres. 
Making an allowance for both these factors we have to make 
calculations of produce regarding a dry cultivated area of 
approximately 80,000 acres as against 53,400 under existing 
conditions. 18 

After the determination of the total acreage, the next 
question is the hypothetical distribution of this acreage under 
the different crops. One way of treating this problem would 
be to take the distribution in the period prior to the construc- 
tion of canals as indicating the pattern that might have persist- 
ed today. This, however, would not be satisfactory, as it would 
leave out of account important trends that have since been 
evident, as for example, that towards the increase in the areas 
under groundnut and cotton. In the table prepared by us the old 
dominance of wheat which was ever a feature of the economy 
of this tract has been retained but room has also been made for 
a hypothetical increase in the acreage in groundnut and cotton. 
Reference to Table No. 25 will show that the values of per 
acre yields of the different crops, worked out in the conditions 
postulated by us, are very similar and no material difference to 



11, We follow the Land Revenue Department statistics in these calcula- 
tions. No salt-affected lands are shown in these statistics for recent years. 
The Report of the Irrigation Enquiry Committee (1938), however, puts them 
at a high figure. (Statement No. S) On that basis the allowance would have 
to be greater than the one actually made by us. 

12. Another addition to this acreage that should be made is in respect of 
land lost to cultivation by being submerged because of the construction of 
Ibe reservoir. This acreage was, however, not significantly large. 
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TABLE No. 25- — Estimated value of Gross Produce under 
Dry and Well-Irrigated or purely Dry conditions. 

(1 mauud = 64 standard seers of 80 tolas except in case of groundnut 
where it is of 40 beers. 1 palla = 120 standard seers. ) 



Crop 


Area 
Acre* 


Produce 
per acre 


Total 
Produce 


Ra.tti 


Valu*< of 

Total 

Produce 

Rs, 


Dry only 












1. Wheat 
i t Groundnut 
3. Gram 
\. Jovt tii' Grain 
,, Koddnr 


25,000 
] 5,000 
10,000 
10,000 


3 M 
3 


Kinds 


75,000 
Mds. 
1,20,006 
Mds 
30,000 
Mds. 
3-\000 
Mds. 


„ Hk. 4- 5 per Md. 
„ 1C>. li per Md. 
„ Rs. 4 ner Md. 
,, Ks. 3 por M d, 
„ Ra. 8 per acre 


3,37,500 
3,60,000 
1,20,000 
1,05,000 
80,000 


5. Bajri drain 
„ Fodder 


10 000 


2> 


» 


25,000 

Mds, 


,, Etfi, 4 per Md, 
,, Rs 3'5 pei acre 


1,00,000 
35,000 


6. Cotton 

Total 


10,000 

80.000 


IV, 


lia 


10,000 
Pallas 


„ Us. 20 per Palla 


2,00,000 
13,37,500 


Dry and We'l- 
irri gated 














(a) WeU-Jrriaat 
ed 














1. Sugarcane 

2. Fruit Trees 


4.000 


26 I 


alias 


1,04,-000 
Pallas 


(w lis. li per Palla 


]7,6B,000 


(a) Maturo 
(h) Immature 


1.C00 

400 








,, Rs. 800 per acre 

,, Rs. 150 p( r acre 


12,80,000 
60,000 


3. Lucerne 


2.000 








,, Rs, 312 per acre 


G.24,000 


4. Jowar Grain 

,, Fodder 


2,000 


8 M 


Minds 


16,000 
Md*. 


„ Rs. 3 per Md. 
,, Rs, 16 per aore 


48,000 
32,009 


5. Wheat 

Total 


3,000 

13,000 


7i 


' 


2,250 
Mds. 


„ fta. 4v pur Md. 


10,125 
38,22,125 


(b) Dry 
Total (a) & (1)) J 


67,000 
80,000 










11,20,156 
49,42,281 



14 
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the total calculations would he made by even a considerable 
variation from our hypothetical distribution. 

The yields that we have assumed in the calculations are 
not the average yields of the dry group area in our sample. 
For obvious reasons the lands not under command of the canals 
in tracts contiguous to the irrigated area are on an average in- 
ferior in quality to lands under the canals Sometimes, the 
contrast is very great; for example, that between lands of 
Rahata and Shirdi of which a sample is included in our irrigated 
group I 3 and the lands of Kohrala and Kakadi, our dry group 
D 3. In general the degree of the difference in quality is indi- 
cated by the difference in the average assessments of the lands 
of the various villages. In Kopargaon, where the whole taluka 
forms one group for assessment purposes, with one set of stan- 
dard rates, the comparison is easily made. Instead of basing our- 
selves, however, on the dry group area yields and then making 
these allowances in relation to soil assessment we have relied 
on the data of yields of the areas under dry crops in the irrigat- 
ed groups themselves. The calculations that we have to make 
relate to dry conditions in the area now irrigated. Therefore, it 
was thought better to rely on data relating to the present dry 
conditions in this area. It must, however, be conceded that 
with the more liberal use of manure, etc. for irrigated crops the 
yields of dry crops might have slightly increased in this area 
because of the residual effect. There is, on the other hand, the 
consideration of the possibility of some exhaustion of the soil 
on account of more intensive cultivation. On a balance of 
considerations, the yield of dry crops in the irrigated area was 
thought to be the most satisfactory basis and it has been used 
for calculations of yields in the hypothetical calculations. The 
prices used are the same as those assumed in the table relating 
to the value of produce of irrigated crops. The difference 
between the values gives a measure of the value of the increas- 
ed gross produce due to irrigation. 

These calculations assume that the entire area which is 
at present irrigated would have been cultivated as dry area 
in the absence of canals. This assumption, however, is not 
completely justified. There has been a tendency in recent 
decades for an increase in the area under well irrigation in 
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tracts where no irrigation was available through other means 

and where suitable ^ub-soil water supply existed. Even 
in the tract now under irrigation there existed formerly a 
certain extent of well irrigation which has declined owing to 
the availability of the supply of water from canals, We must 
in our calculations, therefore, allow for sonic land that would 
have been irrigated by well water and the value of the gross 
produce of such lands. It is very difficult to attempt to 
estimate the area that would have been irrigated by wells under 
these hypothetical conditions. The sub-soil water supply in 
Kopargaon and Rahuri talukas was never very plentiful, and 
well irrigation in these parts was, in the main, treated as a 
reserve for the years in which the rainfall was scanty. 13 Only a 
restricted area in both these talukas was, previous to irrigation, 
under crops requiring water supply for the whole year such as 
sugarcane, fruit trees, etc. The available statistical material 
does not afford any basis for a proper estimate of the possibili- 
ties of the development of well irrigation in this tract. If the 
effects of years of deficient rainfall are eliminated, Appendix 
B-l of both Mr. GhosaTs and Mr. Garret's reports would in- 
dicate that in both the Kopargaon and the Rahuri talukas the 
stable level of acreage under well irrigation was about 3,000 
acres in each taluka at the periods to which these tables refer. 
However, during the decades that have since passed a very con- 
siderable increase in well irrigation has taken place in these 
talukas in the area outside the command of the canals. A 
striking feature ot this development has been the area under 
oranges irrigated by wells in the Rahuri taluka. 

On a rough guess, therefore, the hypothetical extent of well 
irrigation that might have existed today in the irrigated tract 
has been put by us at about 13,000 acres. We indicate 
in Table No. 25 a possible distribution of this acreage and 
calculate the value of the gross produce that might have been 
grown on it. In these calculations we have, for the figures of 
yields of gul and the income per acre from fruit trees, followed 
the averages afforded by the data for moiasihal lands included 



13. Sea^>ara 20 of Mr. J. Ghosal's report of the. Second Revision Settle- 
ment of the Kopargaon Taluka, (1907) and para 8 of Mr. J. H, Garret's 
report of the Second Revision Settlement of the Rahuri Taluka, (1921)). 
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in our survey. For lucerne, wheat and jowar the yields of 
canal irrigation and motasthal have been taken to be identical. 
Tn calculating the difference between the gross produce of the 
irrigated lands and the hypothetical dry area with this extent 
of well irrigation, a deduction will have to be mad" from the 
total produce of the dry acreage as calculated above in respect 
of the acreage, 13,000 acres, now treated as under well 
irrigation. On making this deduction the increment of value 

Summary of Tables 23 & 25 





Area 
Acres 

53,400 


Tot i\\ VrtiUG 

of Produce 


I Canal Irrigated 


1,32,19,775 


II AH Dry 


80,000 


13,37,500 


III Dry and Welt 
irrigated 


(Dry) 67,000 
+ (Well) 13,000 


49,42,281 


I Mious II 


i 


1,18,82,275 


II Minus III 




82,7 7,494 



of gross produce brought about by irrigation is indicated to be 
Rs. 82,77,494. This may be treated as the final measure of the 
direct effects of the Godavari and the Pravara Canal systems. 

It will be noted that the calculation above refers only to 
income from crop production. It does not take into account 
income from livestock produce. This is because the direct 
effect of irrigation has been almost wholly to increase crop 
production and the larger size of the livestock economy is 
merely the result of the demand for more cattle which is the 
result of more intensive cultivation and the possibility of 
maintaining the increased livestock due to the increased 
supplies of fodder. To add the income froaa livestock to 
the crop income would, therefore, be in the nature of double 
counting. 

The calculations regarding the value of gross produce refer 
to the specific period 1938-39 and 1939-40. This period differed 
in many respects from the years preceding it. The general 
level of the prices of agricultural produce was more favourable 
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to the cultivator at this time than it had been for, say, the 
previous 10 years. And as a result of the favourable prices of 
gul and fruit, the areas under both these paying crops had 
recently increased to a very considerable extent. The calcula- 
tion made in this report thus puts the effects of irrigati >n in a 
quantitatively more favourable light than at almost any other 
period since the construction of the canal system, except 
perhaps the period immediately after the war of 1914-18. 
It is not intended to enquire into the fluctuations of 
the value of gross produce from period to period chiefly 
'because of the lack of adequate statistical data. It would 
also serve no purpose to try and attempt an estimate of average 
or normal effects. During the inter-war decades price levels 
and price parities changed so often and to such a large extent 
that the concept of the average or of a normal period was not of 
much validity. It must be emphasized, in view of these 
considerations, that the extent and the nature of the effects of 
irrigation depend a great deal on the distribution of crops in 
the irrigated area and on the prices obtained for them. It will 
be indicated later that the extent of the indirect and secondary 
effects are also greatly dependent on both these factors. The 
fluctuations in the prices of individual crops and the acreages 
under them cause large variations in the gross income of the 
farmers. The variations in their net income caused by these 
fluctuations are even larger. The costs of cultivation of the 
irrigator are to a very considerable degree rigid. His residual 
income, therefore, fluctuates much more violently than his 
gross receipts. It is necessary to bear this in mind in estimating 
the effects of irrigation on the standard of living of the irrigator. 
This standard of living is ordinarily adjusted to long term 
trends and it is, theiefore, not to be judged by the exceptional 
level of farm investment incomes reflected in our survey data. 

Effects on Investment and Employment 

We have stated in the introductory analysis that the gross 
crop production is the joint result of the operation of the 
irrigation system and the additional investment and addi- 
tional employment in crop production made possible by 
it. Among the direct effects of irrigation are, therefore, 
to be counted these additional investment and employ- 
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ment opportunities. It is now necessary, if possible, to 
frame an estimate of their extent. Ic will be seen that there 
are considerable difficulties in the way of framing such 
an estimate. Only an exhaustive inquiry into the investment 
made by each irrigator and the employment afforded by him 
can give a fully reliable measure. This being impossible we 
have to see whether a workable estimate can be framed with the 
help of our survey data. The total field of irrigation has been 
divided by us into 3 sections: (i) the sugar factory plantations, 
(ii) the orange orchards and (iii) other irrigated farming. 
The data regarding the investmenc of sugar factory plantations 
to date and the employment currently offered by them were 
more or less completely available to us. It might be possible 
with regard to orange orchards to make calculations regard- 
ing both these items from the standard estimaces prepared by 
us. A review of che data given for orange orchards under 
well-irrigation will show that the scope for investment and 
employment afforded by an orchard under canals is distinctly 
less than that under a well. Additional investment and 
employment on account of orange orchards under canals 
could thus be presumed only if it is supposed that the area 
brought under fruits after construction of canals would have, 
in their absence, been under dry cultivacion. If, however, it is 
presumed to have been diverted from oranges under wells 
there would be a shrinkage in both investment and employ- 
ment as a result of the construction of canals. Because of this 
consideration we neglect the orchards altogether in these 
calculations. 

The main difficulty is in respect of the other irrigated 
acreage under the annual and biennial crops. In this respect 
the data for the farmers in the irrigated groups are the only 
material on which wc have to work. Confining one's attention 
to the irrigated crops cultivated by these farmers it will be 
seen that they represent a somewhat varying percentage of the 
total irrigated acreage under the different crops, The total area 
under irrigation for the years 1938-39 and 1 >39 40 included in our 
sample represents less than 3 per cent, of the total assumed in 
our calculations. On the other hand, the area included in our 
sample represents almost 4 per cent, of the total area under such 
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important crops as sugarcane and lucerne. For the more 
valuable crops the sample represents an area approximately 
4 p. c. of the total irrigated and its deficiency lies chiefly 
in respect of the less valuable crops, Our sample also con- 
tains an element of dry farming and the costs and the incomes 
of both these are included in our data. The overwhelmingly 
important items on both the income and the expenditure 
sides are those relating to the raising and disposal of such 
crops as sugarcane and lucerne. The exclusion of the element 
of dry farming would not make any substantial difference to 
the data of this intensive farming ; however, it might be con- 
sidered to make up for the defu.L-ncy in the sample proportions 
of the minor cereal and other irrigated crops indicated above. 
We, therefore, consider that it would not be misleading to 
treat of the total survey data relating to the irrigated groups 
I 2, I 3, and I 4 as representing a sample of about 3-5 per cent, 
of the total irrigated area and to base the estimates of total 
investment, employment and outlay for the whole area on this 
assumption. This would mean that we consider the total 
irrigated area occupied under individual farms, other than 
orange orchards, as being constituted of 4000 units of average 
farmers of the type of the average of the 142 farms covered 
by our survey. This number of 4000 is not to be taken to 
represent an estimate of the actual number of irrigators' busi- 
nesses but merely gives a measure for coverting the survey data 
into estimates for the entire irrigated area. 

A beginning in these calculations might be made with an 
estimate of the investment effects of irrigation. What is 
necessary to estimate is the additional investment made possible 
by irrigation. For estimating the difference made to invest- 
ment by irrigation it is legitimate to use the figures relating to 
dry groups D 2, D 3, and D 4 included in our study. It has been 
pointed out that the main difference between the dry area 
which is represented in our study and the present irrigated 
area as it might have existed in the absence of irrigation lies in 
the quality of the soil. But differences in quality of soil do 
not lead to differences in such investment as in buildings, live- 
stock or implements which are uniform- in character over 
varying qualities of soils. The average of the investment of 
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the dry farmers in the three dry groups may, therefore, be taken 
to represent the average investment that would have been made 
by the farmer in the irrigated area if it had been dry. The 
present average investment of the farmer in the irrigated area 
is greater roughly by about Rs. 200 per unit than the corres- 
ponding figure for the dry area. On the basis indicated above 
this would give us a figure of about Rs. 8 lakhs as the 
additional investment of individual farmers over che entire 
irrigated area excluding orange orchards and factory 
plantations. 

Among the investment possibilities and capital require- 
ments of irrigation farming the investment in permanent or 
semi-permanent capital instruments plays a minor role. The 
main capital requirements in the type of farming practised in 
this area are those of working capital. An estimate of these 
requirements is, however, even more difficult than that of the 
permanent investment. We have almost no information on 
this point and have, therefore, to proceed by assuming the 
existence of a relation between annual expenditure and working 
capital needs. It is common in some countries to assume that 
the working capital requirements of a farm business are equal 
to half the total expenditure of the business during the year. 
In making assumptions of this character under Indian conditions 
an allowance must be made for consumption in the business 
itself of produce of farm and for the payments in kind. Both 
these do not necessitate a holding of working capital. The 
basis of our calculations in this respect must, therefore, be 
the total requirements for cash outlay of thefarrn business during 
the year. These consist chiefly of the payment of land 
revenue, the water charge, the rent paid in cash, the cash 
outlay on materials and labour and the processing and market 
ing expenses. These amounted on an average to about Rs. 1,300 
per unit for the irrigated farms. In order to compute the total 
requirements of working capital of the irrigated area it is 
necessary to estimate what proportion of the total cash outlay 
during the year the farmer must hold as working capital. The 
sugarcane crop which is the main cash crop has a long period 
of maturity and the cash income from it is all obtained at the 
epd of the period after the crop has been finally processed and 
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marketed. It is true that the entire area under sugarcane of 
each farmer is not planted at the same time ; so that, during 
each crushing season he crushes roughly half of the total area 
of his standing sugarcane crop. Even so he has to carry the 
expenses of the new plantations and the non-crushed standing 
crop through the larger part of the year. It is, as a matter of 
fact, a common practice with sugarcane farmers to draw upon 
the wholesaler with whom they store their gul for their 
requirements of working capital in the shape of oil cake, etc, 
The proceeds of the sale of gul in one season thus provide for 
the cash outlay during the greater part of the succeeding year. 
It would, therefore, appear that the requirements of working 
capital of the irrigator producing gul would ordinarily amount 
to more than half of his total cash expenditure requirements 
during the year. On the other hand, the grower of crops like 
vegetables could do with less than half year's cash expenditure. 
The working capital requirements per unit may, on a rough 
guess, be put at about Rs. 800 and would amount for the whole 
area to about Rs. 32 lakhs. 

We made no inquiries regarding the source from which 
the requirements of the invested capital and working capital 
of the farmers in the tract were met. To a large extent 
the development of intensive irrigation in the tract has been 
a gradual process. Apart from those who arrived newly 
with ample capital resources, or those who had previous 
resources of their own to draw upon, the irrigators starred 
intensive farming, suoh as that of sugarcane, on a small scale; 
and it was gradually with widened capital resources as a result 
of the profits of this farming that they increased this area. 
Thus the growth of the area of intensive cultivation was 
gradually brought about from out of the small beginnings of 
the early years. The process was a cumulative one and 
gathered mementum with better prices and larger areas under 
sugarcane. To a substantial extent, therefore, th? present 
capital resources of the farmers of this area may be said to 
have been built up from the savings of previous years. They thus 
■represent in themselves the lasting effects of irrigation, 

The inclusion of land values in investment is another 
problem that requires consideration, Jt is undoubted th^t 
15 
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values of cultivable land under command of canals rmvc 
increased very considerably during the last 25 years. The 
general development of the tract has also led to a large rise in 
the rents and prices of -sites in trade centres. Should all this 
increment be included in the calculation of the increase of 
income? In the first instance, the preparation of land for 
receiving the water supply had cost old holders of land 
no significant additional amounts. Further, no investment was 
made by them other than the cultivating expenses necessary 
to reap advantage of the new water supply facilities. To 
holders of land before the construction of the canals the in- 
crement in land values represented purely unearned increment 
involving almost no capital expenditure. For them it would be 
wrong to treat of the land values as representing additional 
investment. The later purchasers no doubt invested capital to 
the extent of the increased land values in purchase of land. This 
also went to the old owners in return of the accidental increase 
in the values of their rights and did not result in adding in any 
manner to pre-existing capital resources, invested in land, in the 
tract. Finally, the increase in land prices or rents is merely the 
result of the increased capacity of land to yield incomesand the 
extent of this increase is related to the extent of the increase 
in incomes. It would, therefore, be double counting to 
reckon in both the increased values and the increased incomes. 
The latter is the important primary fact. The former merely 
results from it. We have, therefore, neglected increased land 
values in all our calculations. 

The direct employment given by irrigation enterprises may 
be consider-ed as before under the various headings of family 
labour, permanent hired labour and casual and contract labour. 
It has been indicated above that average employment afforded 
to family labour by irrigated farming is not appreciably greater 
than that afforded by dry farming. Making some allowance 
for the fact that the farms included in our dry group D 3 were 
specially extensive and absorbed an unusual number of units of 
family labour.the increment brought about by irrigation in the 
employment of family labour may be placed at about 20 to 25 
per Cent, of that required in dry farming. Thus, while the 
average dry farm employed approximately 1-2 units of femily 
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labour per annum the irrigated farm would give employment 
to about 1-5 units. The former estimate refers mainly 
to conditions of dry farming. If, however, any substantial 
part of the area is under well irrigation the difference 
between the units of family labour employed by the two types 
would be negligible. 

Another question, which must be considered in this 
connection is whether the total number of farming units in 
the tract has increased because of the advent of irrigation. 
If there has been such an increase it would amount to an 
additional absorption, to that extent, of family labour units in 
farming. We have little information in this regard. Static 
stical data regarding merely the number of irrigators or the 
number of landholders would not enable us to reach any con- 
clusions on this question. What is necessary to determine is 
whether the average farming unit in the area has decreased in 
size because of canal irrigation. The general impressions 
gathered from statistics or from observation do not point to 
any such increase. An increase of this type would be possible 
only under two sets of circumstances: (i) If any considerable 
migration of new farming elements occurred into the tract and 
these were accommodated by a partial renting of lands by 
the old occupants who also continued to be farmers, or (ii) if a 
more rapid progress of the subdivision of holdings was made 
possible by irrigation. The time that has elapsed since the 
construction of canals hardly covers the life of a generation. 
No great progress in the latter direction was, therefore, pos- 
sible; it has not also been evident. As to the former possi- 
bility there is no doubt that some measure of immigration into 
the tract has taken place, especially of members of the com- 
munity called Saswad Mali, well known for their proficiency 
in irrigated farming. A measure of this immigration is, 
however, very difficult to obtain. Only a small percentage, 
less than 10, of the farmers included in our sample were new 
migrants. This does not necessarily indicate the extent of 
immigration. However, it is generally observed that the new 
migrants tend to rent out not parts of but the entire holdings 
of the old landholders. Thus immigration .does not necessarily 
result in an increase in the total number of farmers. It rather 
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leads to a small displacement of the older landholders by the 
immigrant element. Broadly, therefore, it would seem that 
neither in the employment of units of family labour nor by 
way of an addition to the total number of farming units has 
irrigation affected the volume of employment in a substantial 
measure. As has been pointed out above, the degree of con- 
tinuity of, and the quality of labour and the remuneration for 
it, afforded by farming to the operator and his family have no 
doubt changed very much for the better because of irrigation. 

The employment of permanent farm servants has increased 
substantially on account of irrigation. Table No. 10 showing 
the number of farm servants employed on the sample farms 
indicates that the average employment o£ farm servants on dry 
farms was about 0-3 per farm. The similar proportion was 
nearly 1-3 on irrigated farms. Therefore, on an average 
irrigation led to an increase of the employment of one man-unit 
per farm as a permanent farm servant. This would mean that 
on our assumed basis irrigation afforded additional permanent 
farm employment to about 4,000 persons in the tract. With 
regard to the employment of casual and contract labour we 
have no measure of the employment of persons similar to that 
available for permanent farm servants. All that we can do, in 
their case, is to estimate the total outlay on wages and convert 
it on some hypothetical standard rates into day-labour units. 
The average expenditure on hired labour per unit of the farms 
studied was Rs. 195-6 and its excess over the average 
expenditure of dry units was Rs. 132-5. Thus the total 
expenditure on such hired labour for the whole area may be 
put at about Rs. 5-3 lakhs. The calculations of employment 
made above do not include the employment afforded during 
the course of processing and marketing the produce. The 
major activity under this head is the manufacture of gul and it 
would be convenient to treat of this activity by itself. 

The Manufacture of Gul 

The classification of the manufacture of gul whether 
as a direct, indirect, or secondary effect of irrigation is 
an interesting problem by itself. Sugarcane is readily 
saleable only when converted into the form of gul. This 
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conversion has to be undertaken by the farmer himself. It 
is, therefore, an activity which forms part of the business 
of farming and which must necessarily precede the obtaining 
of the final income from the produce. Also, a small propor- 
tion of farmers conduct the business of the conversion of 
gul on their own premises closely integrated with the farm- 
ing business. This activity may in such cases be considered 
as arising directly out of the construction of canals. In a 
majority of cases, however, the conversion of gul is not 
undertaken by the individual farmer. If the agricultural 
operations are reckoned as ending with the final maturity and 
cutting of the sugarcane crop and hauling it to the place where 
it is converted, (as we have treated it in the case of factory 
plantations) then the manufacture of gul becomes a secondary 
effect following upon the completion of the primary agri- 
cultural operation. In some cases, especially that of power 
crusher factories in the area, ■ the business of gul 
manufacture is divorced almost entirely from agricultural 
operations. It is then conducted as a paid service performed 
for the agriculturist by an outside agency. The farmer gets 
his produce processed in this manner before it finally passes 
out of his hands. From this point of view the activity of gul 
manufacture might be considered an indirect effecc of the 
agricultural operations. 

However we classify it, the manufacture of gul is an 
activity which is of considerable importance in the tract and 
is vital to its economy. Gul is manufactured in the tract by 
two sets of agencies: (i) factories having a crusher equipment 
driven by mechanical power and (ii) bullock driven units 
owned by individual farmers. The gul factories of type (i) are 
usually owned by persons holding a considerable acreage under 
sugarcane who use their equipment primarily for the conver- 
sion of the sugarcane from their farms into j^tiZ ; but they also 
manufacture gul for other farmers in the area. Occasionally 
a gul factory might be owned even by persons having no 
farming interest of their own. The bullock driven units are 
invariably owned by sugarcane farmers. Even they, however, 
do a considerable amount of work for farmers other than the 
owner of the unit. In the case of gul factories the charge 
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tnade by tha factory for converting the sugarcane crop of an 
outsider is usally at the rate of so much per unit of work. 
The entire capital and labour equipment in this case is that of 
the owner of the gul factory. The farmer brings the sugarcane 
to the factory and takes away the gul. With the bullock 
driven crushers the owner of rhe equipment does not operate 
it for others. Here, the crusher and the accessory equipment is 
hired out for so much per day. The farmer hiring the equip- 
ment uses his own bullocks and incurs the additional necessary 
expenditure on materials, etc. The labourers working tbe 
equipment and manufacturing the gul are usually a team who 
work primarily for the owner of the equipment, but their 
services are ordinarily available on the same terms to others 
who hire it from time to time. 

All the power driven factories had a complement of 
more than 10 workers and were, therefore, included under the 
administration of the Factories* Act. Information relating to 
these factories is available classified by districts. Table No. 26 
gives the data relating to gul factories for the years 
1939 and 1940 for the districts of Nasik and Ahmednagar. 

TABLE NO. 26: — Data relating to Gul Factories 







1939 






1940 




District 


No. of 
factories 


No. of 
workers 


Wages 
paid 
Rs. 


in 

62 
z,3 


°» j Wages 
° g ; paid 
* 1 Rs. 


Nasik 
Ahmednagar ... 


6 

73 
4* 


131 
2,043 


6,850 

1,00,213 
48* 


7 
1* 

107 
8* 


173 

13* 

2777 
126* 


12,643 
1,60,145 



* Indicates number of certain small factories brought under the administra- 
tion of the Act by a recent (1939) notification. The statistics relating to 
wages do not take account of wages received by employees of these 
factories. 

It could not be ascertained whether all the factories in- 
cluded in this table served the area of the Gudavari and tbe 
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Pravara canals. A gul factory becomes a possibility only in 
areas where large acreages are put under sugarcane. It may,- 
therefore, be taken for granted that no gul factories could ■ be 
established outside the compact, intensively cultivated tract 
under the Godavari and the Pravara canals and that- all 
the factories for which the statistics are given above, operate 
in the area under consideration. The information regarding 
the total number of bullock-driven crushers is not available for 
an equally recent period. Among the agricultural statistics 
is included a quinquennial census of agricultural dead-stock 
which gives information relating to the number of cane 
crushers. The latest available figures of this type before the 
year 1939-40, are for 1937-38. Table No. 27 gives the figures 
for the talukas covered by the Godavari and the Pravara 
system. 

TABLE NO. 27 :— 7V>mfer of Cane Crushers 
driven by Bullocks in rural areas {2937-38). 





Taluka 


Crushers driven 


by Bullocks 




Iron 


Wooden 


Kopargnon 




2S5 




Rahuri 




202 




Sangamner 




17 


2 


Nevasa 




60 


4 


Yeola 




35 


37 


Sinnar 


tal 


133 




Tc 


732 

1 


43 • 



The Sangamner figures have been omitted as that taluka 
shows no Grushers in the rural area. With regaxd to the total 
Sinnar figure, which is 133, only about a quarter of it may be 
taken as relating to the area with which we are concerned, 
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In this taluka about three quarters of the area under sugarcane 
is irrigated by wells and only a quarter by first class Govern- 
ment canals. The cane crushers in talukas other than Sinnar 
also serve areas under well irrigation. As a matter oF fact be- 
cause of the scattered character of the planting of sugarcane 
under wells, the numbers of units necessary to serve the well 
irrigated areas is larger than the corresponding number required 
for an equal area under canals. The gul factories might possibly 
crush ome cane grown under well irrigation. However, these 
factoiics are all concentrated round Kopargaon and Behpur 
and there is little cane area under wells near this area. The 
work performed by the power crushers may, therefore, be 
taken to relate, all of it, to the canal area. 

It is very difficult to say what proportion of the total cane 
crop is crushed by gul factories and bullock driven crushers res- 
pectively. We made some enquiries in order to ascertain 
the volume of business done at the gul factories and 
detailed information was also obtained from four such factories 
in the neighbourhood of Kopargaon. A full account of these 
factories is also available in Part II relating to Seasonal 
Factories of the Report of the General Wage Census conducted 
by the Labour Office of the Government of Bombay. 11 From 
the information obtained by us and that contained in the 
report of the wage census it would appear that the wage 
charges per adhan 15 in the gul factories amount on an average 
to As. 12. The statistics contained in the table relating to 
these factories inserted above gives information regarding the 
total amount paid in wages by 72 factories in 1939 and 107 
factories in 1940. An adhan usually contains one and one 
quarter palla of gul. And if the outturn of gul per acre is 
taken at our average figure of 37 pallas per acre, the 
total production of gul of these factories would cover the 
produce of 6,300 acres of sugarcane. This gives somewhat 
over 63 acres per gul factory. At the rate of two days per acre 
this would give an average working period of 126 days or 
21 weeks. This period tallies with the average working period 
reported to us and also that given in the report of the Wage 



14. Pages 63 to 74 (1939). 

}5, Adhan conversion of a pan full of cane juice, 
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Census. It may be noted that the assumption that the average 
factory requires two days to crush one acre of cane is based on 
information collected by us. This works out at an average of 
about 55 maunds of gul per day per factory. The corresponding 
figure given by the Wage Census is 77 maunds. This would 
represent, according to our information, the average not for 
the entire working period but only for the shorter period 
during which the factories work at their full. The disburse- 
ment in wages made by the factories have already been noted 
above and the derails regarding the composition of workers in 
the factory may be seen in the report of the Wage Census. 

The other important outlay made by the factory is the ex- 
penditure on account of materials required chiefly in connection 
with the generation of power, such as crude oil, lubricating oil, 
kerosene, grease, etc. According to our information, this 
averages at about Rs. 6 per day or roughly As. 6 per adhan and 
would thus reach a total of about half of the total wage bill. 
The investment in equipment etc. of these factories has been 
put in the report of Wage Census at about Rs. 6,000 per unit. 
The four units we enquired into reported an average investment 
of Rs. 7,000. The total investment on this account in the area 
may thus be put in the neighbourhood of Rs. 7 lakhs. Only 
a certain portion of this equipment is in durable machinery 
and a large part of it consists of accessories, utensils and 
implements which have to be replaced at fairly frequent 
intervals. These, therefore, give rise to a considerable demand 
for the products of the iron, hardware and machine industries. 
The usual charge made for the manufacture of gul by these 
factories is Rs. 2-8-0 per adhan. The wage statistics in the 
table do not cover a small number of the factories recently 
brought under the Act. We assume that the acreage covered 
by this group of factories will roughly equal 200 acres giving 
a total of 6500 acres for all the gul factories worked with 
power driven machinery. 

. This leaves us from our average figure of 9,500 acres an 
acreage of 3,000 as having been crushed by bullock-driven cane 
crushers. There is no way of determining how many of the total 
of such crushers were utilised for the canal and the well irrigated 
area respectively. If we make an assumption that an average of 
16 
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8 acres was crushed by each bullock-driven crusher which 
worked in the canal area this would give us 375 units as work- 
ing for this area. And at the rate of roughly 10 days being 
required for crushing the produce of an average acre this would 
give an average employment per unit of about 80 days in the 
season. These assumptions and results are in fair conformity 
with our observations. The number of workers employed in 
each of these units is usually 8. This would thus give us a total 
of about 3,000 workers getting employment on bullock-driven 
cane crushers. The labour charges per adhan on bullock-driven 
cane crushers usually average at Rs. 1-2-0. On this basis the 
total wage disbursement would amount to Rs. 99,225 or nearly 
Rs. 1 lakh for crushing the 3000 acres. 

The driving power for these cane crushers as, of course, 
that of bullocks. These bullocks form part of the farming 
equipment of the owners of the cane crushers. As will be 
noticed, only a small proportion of the farmers are owners of 
cane crushers. In the Kopargaou-Bclapur area, there is almost 
no owner of such cane crushers and the usual practice for the 
farmers is to get their cane crushed by the power factories. 
Outside this tract, however, power crushers are rare and the 
more substantial farmers own bullock-driven cane crushers. In 
our sample of farmers none was an owner of a bullock driven 
cane crusher in either irrigated groups I 2 or I 4 or in any of 
the dry groups. In the other irrigated groups the number of 
farmers owning bullock-driven crushers was 6 in 1 1 and 7 in 

I 3. One power driven crusher each was owned by a farmer, 
included in the sample of groups I 2 and I 3. Apart from 
owners of the cane crushers themselves the average number of 
bullocks held by farjmers m the more concentrated sugarcane 
areas was usually sufficient for him to work a cane crusher. 
So that even when a farmer hired the services of a cane crusher, 
as he did in the majority of cases, he had enough bullocks of 
his own to work the crusher. Where he had not a sufficiency 
of bullocks he made up the required number by borrowing 
them on exchange, terms from neighbouring farmers. Such 
exchanges of bullocks were more common in irrigated group 

II where the average livestock holding was smaller than in 
groups 1 2 and I 3. On the whole, cash outlay on the 
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hire of bullocks for working the cane crushers was rarely 
necessary. The charge for the hire of a cane crusher and its 
accessories was usually Rs. 1-8-0 per day. This worked out at 
the rate of As. 8 per adhan, if the average number of adhans 
per day is taken to be 3. The maximum number of adhanas per 
day, reached during the middle of the season, was 4 per day. 
The other costs of sundry materials such as for lubrication, 
lighting, etc, worked out roughly at As. 6 to As. 8 per day. 
The preliminary expenditure on fixing the crusher, constructing 
the shed for it, etc. worked out at between Rs. 10 and Rs. 15 and 
fuel worth about Rs. 15 to Rs. 20 was necessary in the initial 
stages before enough bagasse become available for being burnt, 
Bagasse was the main fuel throughout the remaining crushing 
season. It would be seen that the cost of getting cane crushed 
on a hired cane crusher would broadly work out at between 
Rs. 1-12-0 to Rs. 1-14-0 per adhan with bullock labour being 
supplied either en an owned or an exchange basis by the farmer 
hiring the crusher. 

The investment in the cane crusher, its accessories and 
the utensils required was reported to vary from about 
Rs. 300 to Rs. 650 per unit, the average being a little over 
Rs. 500. If one assumes that the figure of nearly 375 crushers 
serving the irrigated area indicated, above is correct then the 
total investment in this business for the tract would roughly 
amount to Rs. 2 lakhs. A possible item of expenditure or 
investment for both the power crushers and' the bullock 
crushers is the housing of labour. This, however, is usually 
met by temporary make-shift arrangements i. e. huts built of 
reeds, grass, etc. available on the farm. Except for a few 
bamboos no material that was comparatively durable or which 
required a cash outlay, was utilised for the purpose. The 
cutting and the transport of sugarcane to the crusher was an 
important item requiring the employment of considerable 
labour. It was usually performed by teams who worked m 
cooperation with and formed part of teams working at the cru- 
shers. Apart from the labour working at the actual manu- 
facture of gul the team which fed the crushers, poured the 
juice, etc. usually consisted of 5 persons and the cutting and 
transport of cgne was entrusted to another team of 5, The 
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wages of the two teams were also identical, so that the cost oi 
the operations of the cutting and transport of sugarcane might 
well be worked out on the basis of As. 10 per adhan. 

Table No. 28 sets out the total estimates of employment 
and investment which are parts of the direct effects of 
irrigation as indicated above, 

Indirect Effects. 

The direct effects of irrigation give rise to a demand for 
labour, accessories and materials and lead to economic activi- 
ties relating no production, trading, transportation, etc. These 
activities are to be considered as the indirect effects of irriga- 
tion. It has been pointed out that where the requirements of 
the individual farming business arc met by the produce of the 
farm, no indirect effects flow from the operations. The same 
reasoning would apply in considering the region as a whole; so 
that where the new requirements of the region were met from 
the results of the primary production under irrigation within 
the region itself no indirect effects within or without the 
region would result. For example, while particular individual 
farmers may be dependent on other farmers for, say, sugarcane 
sets for planting the farmers of the region as a whole might be, 
and actually are, self-sufficient in this respect. Except at the 
time when new varieties are being imported and established 
the region does not make demands for any additional special 
activity for satisfying its requirements of seeds and plants, 
Broadly this is also true of the farm-yard manure and fodder 
requirements of the farms in the region. As pointed out above, 
a small surplus of farm-yard manure or fodder from neighbour- 
ing dry villages may find a sale in some parts of the region. 
To this extent there is an indirect effect involving an increase 
of prices of these products for the dry farmers and increasing 
somewhat the cash incomes of those who sell them. There 
is, however, no new activity brought into being or no result 
even in the direction of any substantial increase in the 
extent of older activities. A reference to the table regarding 
total farm expenses will show that trie main cash outlay is 
on manure bought. Almost all of this is manure other 
than farm-yard manure. Manure other than farm-yard 
manure is used chiefly for one crop i. e. sugarcane. Oil cake 
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is sometimes put on lands under lucerne, but this outlay is 
very small as compared with expenditure in connection with 
the cultivation of sugarcane. We have not tabulated in detail the 
proportionate share of the various types of manure bought, in 
the total expenditure on manure. It may, however, be stated 
that of this total expenditure between 80 to 85 p. c. is spent on 
oil cake, roughly 10 to 15 p.c. on artificial fertilisers and about 
5 p. c. on farm-yard manure. It would also not be wrong to 
assume that the cash outlay on this item was mainly related to 
the acreage under sugarcane. On this basis an outlay on 
oil cake of roughly Rs. 10 lakhs may be estimated for ths 
average of 9,500 acres of crushed sugarcane. The outlay on 
fertilisers should be somewhere between Rs. one lakh and a 
lakh and a half. To this has to be added the demand for oil 
cake from the sugarcane factories and the demand of fruit- 
orchards 4 which is also heavy. There is a small demand for oil 
cake for feeding to the cattle also. All this is later seen 
reflected in the statistics of the imports of oil cake, and the 
activity of handling'thesc imports is one of the indirect effects 
of irrigation visible in the region. 

The oil cake requirements of the farms are the largest in 
value. Requirements of other materials are chiefly for 
increasing or for keeping intact the capital equipment of the 
farms or for use in the operation of such capital equipment. 
There is also some outlay on accessories of the type of 
lubricants, crude oil and kerosene. For the larger part the 
demand for the. last, in farming proper, came from the opera- 
tion of conversion of cane into gul, and chiefly from the power 
crusher gul factories. Some comment on these require- 
ments has already been offered above. The requirements 
in connection with the maintenance of capital equipment 
may be considered under three different heads: (i) livestock, 
(ii) implements, (iii) buildings. It has been already pointed 
out that the region is largely self-sufficient in res >ect ol 
livestock requirements. The working bullocks of a farmer are 
reared to a very large extent on the farm itself. Table No. 14 
shows the total purchases of bullocks by farmers in the 
various groups for the two years. This reveals that the 
total yearly purchases of farmers of livestock are P°f large, 
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and that, the dry area studied is not more self- 
sufficient in this regard than the irrigated area. A small 
import of livestock has always been a characteristic of this 
region, which is not and has never been an important region 
for breeding cattle. At the same time the demand of the 
irrigated farmer for livestock from outside the farm is not 
more intense than that of the dry farmer. 

With regard to implements, the main holding of and 
demand for equipment is in respect of iron ploughs, cane 
crushers and bullock carts. Table No. 29 classifies the 

TABLE No. 29 : — Agricultural Implements purchased 
by sample farmers during 1939-40. 
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expenditure on capital equipment incurred by farmers in 
various groups during the year 1939-40. These data are to be 
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considered more as illustrative of types of purchases than 
necessarily representative of the operations of the whole region. 
Turning to the main individual items of the equipment it may 
be noticed that the iron plough is extremely common in the 
irrigated area. As the comparative figures for the various 
talukas show, the introduction of the iron plough is not neces- 
sarily connected with irrigation. In talukas like Niphad or 
Nevasa in which irrigation is not as extensive as in Kopargaon 
and Rahuri, the proportion of iron ploughs to wooden ploughs 
is even larger than in the intensively irrigated area. It is 
true that the increase in the number of iron ploughs has 
taken place almost entirely during the last two decades. 16 
But this has been so all over the Deccan in both dry and 
irrigated farming. There has also been no substantial increase 
in the total number of ploughs during the last two decades. 
The replacement of the plough and especially the replacement 
of the ploughshare causes a recurrent expenditure on the part 
of the farmer and sets up a new demand. Another important 
item of the equipment is the cane crusher, bullock driven or 
power driven, with its accessory implements and utensils. The 
replacement of this or its parts creates a demand which can 
undoubtedly be treated as new and as being due definitely to 
irrigation. As in the case of oil cake all this is imported into 
the region from outside. Within the region the demand 
results chiefly in trading and transporting activity. 

The bullock cart is ubiquitous in the Indian country- 
side and is not to be necessarily associated with irrigated 
farming. We may illustrate conditions in this regard by 
figures for Kopargaon taluka. For this taluka the total of nearly 
6,500 carts in 1937-38 shows a considerable increase over the 
figure of 5,268 for 1920-21. It may, however, be noted that 
the figure for 1901 was 5,280 and that Mr. Dracup had serious 
doubts about the trustworthiness of the 1920-21 figure. 
There is no doubt that growing of sugarcane and the 
markteing and manufacture of gul make considerable demand 
on transport facilities. It is doubtful, however, to what extent 

16. A. H. Dracup : Report of the Third Revison Settlement of the 
Kopargaon Taluka (1925) shows only 29 iron ploughs for the year 1920-21 ; 
Appendix D* 
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this leads to the maintenance of a larger number of carts. It 
does not appear that more than 15 to 20 per cent, of the present 
number of carts can be attributed to irrigation. This is 
the impression gathered from the number of carts enumerated 
in the dry talukas as compared with those in the inten- 
sively irrigated area. A notable feature of the Table No. 30 

TABLE No, 30 :— Tiumber of Plough and 
Bullock Carts (1937-38). 
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is the number of urban carts enumeiated in Kopargaon taluka. 
Almost all of these may be considered as plying in the 
town of Kopargaon. A doubt regarding the reliability of these 
statistics is, however, raised by the non-enumeration of a 
single urban cart in Rahuri taluka which contains the two 
important trade centres of Belapux and Rahuri. 

The chief demand created by the building activity in this 
region, which largely relates to sheds and temporary construc- 
tions, is for wood and timber and bamboos and galvanised 
iron sheets. The demand for the more durable materials is 
the result of mostly the creation of factories and of some recent 
urban construction activity. All the building materials come 
from outside the tract. 
17 
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In order to investigate fully the indirect effects it would 
be necessary to study the effects of the demand for materials in 
the centres of production. Among the important kinds of 
new demand enumerated above only the extra demand for 
carts might lead to productive activity within the region. The 
main source of the supply of oilcake is the region of Khandesh 
and the demand of the sugarcane farmer must have some effects 
on the oil mills and the oil seeds producer of this region. 
Similarly the activities of the manufacturers of cane crushers 
must be held to have been stimulated to a certain degree by 
the demand from irrigators. The demand for wood and timber 
affects neighbouring forest regions. In all these respects and in 
others, it was not possible for us to follow up the indirct effects 
and attempt their measurement. Therefore, we note them 
here without attempting to calculate their investment and 
employment results. Within the tract, as noted above, they 
result in trade and transport activity. 

Such are the indirect effects flowing from the cash outlay 
on materials of the irrigator. The almost only indirect effect 
of the employment of additional labour is the somewhat in- 
creased volume of transport of passengers that has to be handl- 
ed each year by the various transport agencies within the 
region. 

Secondary Effects 

We have divided secondary effects into two types; the first 
relates to the activity involved in processing, transforming, 
transporting, etc. the produce. One such activity, the con- 
version of sugarcane into gul, has already been dealt with above 
as part of the direct effect. Another, the manufacture of sugar, 
will be dealt with separately later. No important irrigated crop 
other than sugarcane requires any considerable processing 
effort. Fruit is usually merely packed and transported to the 
consuming centres. Lucerne is fed mostly to bullocks on the 
farm and other fodder produce is also not made the basis of any 
substantial dairy industry. The holding of milch cattle 
satisfies merely domestic or local requirements. There is, 
therefore, no additional employment created in any activity 
connected with milk products. The small surplus of cereal 
grains and oil seeds is mostly sent out of the tract without be- 
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ing subjected to any transformation within the tract. The 
only exception to this general rule is the one oil mill at 
Belapur station. This, however, cannot be considered as 
necessarily being the result of irrigation, Apart from the 
manufacture of gul and sugar, therefore, the secondary effects 
of this type are confined to the trading and transport of the 
produce of the tract including gul and sugar. 

The other type of secondary effects is that resulting 
from the outlay by persons receiving additional incomes be- 
cause of the irrigator's agricultural operations. The effects of 
this outlay would be an increased demand for all kinds of goods. 
To the extent that this was met by production on the farm 
and direct consumption, there would be no outward secondary 
effects. If it was met by production within the region which 
was distributed by trade channels to a large class of consumers 
in it, it would lead to an expansion of internal trade. If it led 
to the import of consumption commodities from outside, the 
secondary effects involved would be the production outside the 
region and the transport and handling without and within it, 
of those commodities. The larger consumption demands 
within the tract may also lead to the establishment or the 
growth of artisan industries in the tract and an increased 
standard of living might be reflected in the demand for more 
or better buildings and lead to expansion of the constructional 
industries. These effects, the main among which in this tract 
are again an expansion of trade and transport of goods, are con- 
centrated chiefly in the urban centres. The intensively irrigat- 
ed tract is comparatively compact and well served by roads and 
the distribution of trade centres in it is evenly spaced out. It 
is the almost universal custom of gul producers to cart their 
produce to the main trade centres and dispose of it there. No 
considerable expansion of the rural distributive agencies is, 
therefore, brought about on this account. The importance of 
the rural weekly markets has no doubt been somewhat enhanc- 
ed and the number of sellers and the total volume of transac- 
tion have both became substantially larger than they were be- 
fore irrigation. The employment and investment effects of the 
expansion of rural retail trade are difficult to calculate; they 
are also not likely to be large in the totaL The expansion in 
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rural wholesale trade is negligible. The wholesale dealings in 
the more valuable produce are all confined to the main urban 
centres. Except, perhaps, for an increase of business of one or 
two of wholesalers handling the cereal, etc. crops in a few of 
the bigger villages in the tract, no other effects in this direction 
are visible. As in the case of indirect effects an estimation of 
the secondary effects in the tract means, in effect, a survey of 
trade and transport within it to which we shall now turn. 

Before going on to a survey of trade mention must be 
made of secondary effects due to the investment activities 
of producers within the tract. Those to whom incomes accrue 
as a result of the more intensive farming or owing to any 
employment arising from it might either spend the whole or 
part of that income or might save it. Some types of likely 
savings and their effects have already been indicated above. 
It has been pointed out that the savings that migrant labour 
from neighbouring dry areas takes away might result in the 
improvement of the standard of agriculture of those tracts and 
in generally balancing their economy. In another connection 
it has been pointed out that the savings from irrigated farm- 
ing might be ploughed hack into the farming business itself and 
thus lead to greater intensification of agriculture, evidenced in 
the increase of the areas under sugarcane, fruit trees, etc. It 
might, however, happen that such savings, instead of being put 
to use within the region may, for lack of opportunity or in- 
clination, be invested outside. In this case their effects would 
not be easily traceable. The consideration is, however, 
important ; for, in case the surpluses and savings arising from 
the irrigated business arc large, their effects might result in 
beneficial investment activity by irrigators to a substantial 
extent even outside the tract. This applies in a special measure 
to the incomes and surpluses of employees and owners of 
concerns like sugarcane factories. 

Volume of Trade 

A study of the indirect and secondary effects due to in- 
creased agricultural production involves a measurement of the 
total increment in the volume of trade of all types in the tract 
and a consideration of the investment and employment 
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opportunities created thereby. It is well-nigh impossible to 
measure exhaustively all trade transactions within a region and 
we have necessarily to confine the study to the main channels 
and centres of trade within the area. The area irrigated by 
the Godavari and Pravara canal systems is particularly well 
supplied with means of communications. The main G. I. P. 
Railway line, Bombay-Bhusaval, runs at a distance to the north 
of the tract and only Lasalgaon station on it serves a part of 
the north-westerly end of the Godavari system. The Dhond- 
Manmad branch of the G. I. P. Railway, however, runs right 
through the tract and the stations of Kopargaon, Kanhegaon, 
Puntamba, Chitali, Belapur, Lakh, and Rahuri on this branch 
are all within che tract. In respect of road communications the 
Manraad-Ahmednagar Road via Yeola, Kopargaon, Rahata, 
and Rahuri runs north and south through the tract. The 
Sangamner-Nevasa road, with a branch towards Belapur, runs 
east and west. The bulk of the trade is carried by railway 
through the stations on the Dhond-Manmad branch mention- 
ed above. Of recent years motor transport has taken con- 
siderable share in even the movements of goods and there are 
some centres like Rahuri from where a substantial part of 
produce is moved away by goods-lorries. Also a considerable 
share of imports like groceries, hardware, glassware, etc. is 
brought in by road in almost all centres. Reliable statistics for 
movements of goods by road are, of course, not available. This 
difficulty, however, militates seriously against the preparation 
of reliable estimates of trade only for few commodities. 
Otherwise the figures of railway traffic together with the 
estimates of movement by road yield results which are fairly 
trustworthy. 

Railway Traffic : Through courtesy of the authorities of the 
G. I. P. Rly. Co., we have been furnished with detailed statis- 
tics regarding the inward and outward traffic in the main types 
of commodities on all the stations within the tract for the 
years, ending 31st March, 1938, 1939 and 1940, These serve to 
show the volume and the composition of trade of the tract at 
the time of our survey. We have noticed above that perhaps 
a part of the produce from the north-westerly portion of the 
tract moves via Lasalgaon, However, Lasalgaon station also 
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serves an extensive dry area and it is difficult to separate the 
trade pertaining to the irrigated area from the trade figures 
relating to this dry area. Similarly, some trade arising outside 
the irrigated tract is handled at stations within the irrigated 
area on the Dhond-Manmad branch. The exports of cotton 
from Belapur station, for example, belong chiefly to the dry 
parts of Nevasa taluka. In the main, however, the movements 
of goods from the stations from Kopargaon to Rahuri represent 
trade of the irrigated area and contain within themselves very 
much the larger portion of the total trade of this area. 

In order to arrive at some idea regarding increase in 
trade due to the introduction of irrigation it is necessary to 
discover how trade was carried on in this tract before the con- 
struction of canals. The G. I. P. Rly. authorities were unfortu- 
nately not in a position to supply us with figures regarding the 
pre-canal goods traffic at these stations. For the years before 
1920 they could supply figures regarding traffic only for Yeola 
station on the Dhond-Manmad branch. The Revision Settle- 
ment Reports for the Kopargaon and the Rahuri Talukas, 
however, contain some statistics relating to this subject. 
Mr. J. Ghosal's Report of the Second Revision Settlement of 
the Kopargaon Taluka. (1907), gives stasistics relating to two 
periods, 1891-96 and 1897-1901, of rail borne goods traffic for 
all the five stations in Kopargaon taluka. Mr. A. H. Dracup's 
Report of the Third Revision Settlement of the Kopargaon 
taluka (1925), adds to these the figures for the period 1918-1922. 
Mr. J. H. Garrett's Report of the Second Revision Settlement 
of the Rahuri Taluka, (1921), contains information relating to 
the traffic from the Belapur, Lakh, Rahuri and Wambori 
stations for 1915, 1916, 1917. Of these data Mr. Garett's figures 
are presented in such a form (unclassified for imports and with 
only 3 classes for exports) that they cannot be put to much 
use. The figures for the years 1918 to 1922 given by Mr. 
Dracup relate to a period when the effects of canal construction 
were already apparent to a considerable extent. Also this 
period contains at least two very abnormal years from the point 
of view of the movement of agricultural produce. The latter 
criticism also applies to the period 1897-1901. This is evident 
from the extraordinarily high figures of imports of grain into v 
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the tract and the exports of, for example, hides shown in 
them. Appendix B-2. in Mr. Ghosal's Report gives a detailed 
statement of inward and outward goods traffic of Kopargaon 
station for the years 1883 to 1903. This statement shows that 
the normal condition of grain trade from this station was 
a large export and that heavy imports were a sure sign of 
an adverse season. In view of all these considerations we assume 
that among the available statistics the figures of annual ave- 
rage of traffic for the period of 1891-1896, best represent the 
conditions of trade of the pre-canal period. The available 
data for this period together with the comparable data for the 
latest 3 years are set out in Table No. 31. Certain conclusions 
are obvious from the comparative figures. In the volume 
of outward trade grains have declined greatly in importance. 
On an average, the total export of grains from these stations 
for the latest period is less than a sixth of the exports of 
the pre-canal period. Even if we consider the particular 
run of years, 1891-96, as bei»ng exceptionally favourable for 
grain exports it is still true that the tract as a whole has 
been converted by irrigation from a large grains surplus area 
to a tract which is in the main self-sufficient in this regard. 
The same observation applies, though to a much smaller 
degree, to oil seeds exports. The exports of oil seeds have 
shrunk on an average to half the old maundage. As the figures 
of acreage under crops will show, there has also been a radical 
change in the composition of these exports. Where forty years 
ago they consisted mainly of safHower and seasamum today 
it is groundnut that is mostly exported. This change in com- 
position has been brought, about in many other districts of 
the Deccan and ha& nothing to do with irrigation. Among 
imports it is noticeable that the imports of grains and oil seeds 
have increased considerably. All this is indicative of a change 
from an economy in which grains and oil seeds were not only 
subsistence crops but also the main saleable surplus produce to 
one in which they no longer play an important part in the 
latter capacity. The comparative table reveals further a 
large increase brought about in the imports of wood and timber 
and also indicates a scale of cloth consumption which is much 
in excess of the proportion of the growth of population. 
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TABLE No. 31;— Annual Average of Exports and 
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Imports by Rail at Stations within the Irrigated Tract 
Periods), in Bengal Maunds. 
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Table No. 32: 



-Annual Averages for years 

by Rail of Important Com- 
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t 15877 x 3=4,763 in 1938 only. 

* Most of these coneist of raw bides only. 
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J 937-35 to 2939-40 of Imports and Exports 

modities. ( In Bengal Maunds. ) 
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1,283-0 


13-7 


12 3 ; 


5,121-7 


156-3 


... 


225-0 


5-7 


1570 


26 3 


510-3 


22-3 


551-7 


122-0 


3,025-3 


8,956-0 


1,567-0 


1,209-7 


115-3 


29-0 


216-7 


1,431-7 


61,286-7 


4,229-7 


1,048-3 


5 3550 


28,586-7 


56,770-3 


189-3 


460 


3 


20 


30-3 


550 


44,539-3 


9583 


469-7 


14,454-3 


7,377-0 


3,136 3 


11,143-7 


1,495-3 


1,171 


664-0 


3,260-3 


13,5163 


4,941-3 


1,087-0 


247-0 

1,173-0 

47,237-0 


55-7 

63;796-l 

693-0 

2,776-0 

1,06,240-0 


802-3 

~2 i 7"2,364-2 

989-0 

5,177-0 

2,77,556 




6.74,461-7 

10,629-0 

8,386-6 

6,27,5770 


31,621-3 
18-0 
14-0 

27.011-0 


1,49, oofs" 

293-0 

5,065-0 

12,444-0 
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TABLE No. 32 : — (Contd.) Annual Averages 

Exports by Rail of Important 

B.— Ex- 



6 

'A 

'C 
t/3 


Commodity . 


Wambori 


Kahuri 


Lakh 


1 


Coal and Coke 




,.. 




2 


Cotton raw 


61,655-3 


82-3 




3 

4 


Cotton twist and yarn and Manu- 
factured piece goods 
Gram and Pulses 


14-7 
13,903-3 


67-0 
2,213-0 


22 


5 


Jowar and Bajri 


62,836-3 


3,789-3 


308-3 


G 


.Rice 


12-0 


9-3 


5-3 


7 


Wheat with wheat flour 


6,666-0 


820-3 


166-3 


8 
9 


Hides and Skins (raw and manu- 
factured) 
Vegetable oil 


2-0 
2,363-0 


2-7 
229-7 




10 


Fodder with oil cake 


9,670-3 


530-3 


306-0 


11 


Oil seeds 


25,063-7 


162-7 


3-0 


12 


Salt 


7-7 






13 


Gul 


22-0 


2,246-7 


20-0 


14 


Sugar refined and unrefined 


10 


6-7 




15 


Tobacco 


: 5-3 


5-7 




16 


Wood and Timber 


263-0 


103 


186-7 


17 


Wool raw and manufactured 


2800 


275-7 


5-3 


13 


Iron and Steel wrought 


322-3 


171-7 


58-7 


19 


Kerosene 


...' 


2-0 


4-7 


20 


Petrol 

Tptal 
Gunny bags 1940 only 
■ Bamboos 194t) only 
OihCake 1940 only 




... 

10,625"4 

270 

878-0 


ISrZ^ 




1,83,087-9 
177-0 

8,633-0 


r x:,086 3. 

77^0 
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for years 1937-38 to 1939-40 of Imports and for 
Commodities. (In Bengal Maunds.) 

ports. 



Belapur 


Chiiali 


Puntamba 


Kan he - 
gaon 


Kopargaon 


Yeola 


629-7 


... 




"■ 


9-0 


27 


18,731-3 


0-7 


40-7 


'" 1 


34-7 


6-3 


63-7 
6,5457 


8.7 
72-0 


1-3 
3,194-7 


... 
2450 


220-0 

4,821-7 


700-3 
12,647-0 


9,340-7 


282-3 


4,072-7 


845-0 


4,667-7 


12, 350. 7 


349-3 


6-7 


117 


7-7 


92-7 


154-3 


12,002-0 


1,1370 


14,814-7 


5,379 


31,385-3 


10,873-0 


2003 
5,284-3 


330 


15-3 
53-7 


90 


40 
56-0 


1,153-3 

79-3 


7,062 3 


174-7 


1,412-3 


44-0 


25,731-3 


3,984-3 


10,443-0 


36-7 


2,650-3 


139-3 


13,051-0 


4,823-3 


y-o 


1-7 


„ 


... 


230 


20-3 


4,21,844-3 


199-7 


21-3 


25-3 


2,93,553-7 


5,102-0 


6,13,628-7 


0-3 


860 


8,075-7 


336-3 


28-7 


41-0 


19-0 


12-3 


3-3 


9-0 


271-7 


7747 


500 


117 


15-7 


368-3 


983-3 


42-3 


2-0 


... 


0-3 


10-7 


3-3 


5,616-3 


306-7 


112-3 


94-0 


1,376-3 


1,315-0 


215-7 


... 


90 


... 


56-3 


358-7 


22-0 




... 




200 




11,12,846-3 
763-0 
316-0 

4,766-0 


2,331-2 

72-0 

437-0 


26,521-7 

21-0 

1-0 

2,0660 


14,883-3 

46-0 

1120 


3,75,827-0 

500-0 

4-0 

15,980'0 


54,857-5 

171-0 

1-0 

4,106-0 



142 

These tables, because they are confined to a few broad 
groups, do not enable us to study the changes in detail. It is 
possible, however, to visualise the difference made by irrigation 
by comparing the information for goods traffic in recent years 
for railway stations in the irrigated tract with neighbouring 
stations which serve mainly a dry area. The railway station 
of Wambori is a particularly suitable centre for such compari- 
son. Table No, 32 sets out the detailed figures of rail-borne 
traffic for the stations in the irrigated area, as well as those 
for Yeola and Wambori. 

It will be seen that by contrast with stations in the 
irrigated area, the exports, from Wambori, of cotton, grain and 
pulse, vegetable oil, fodder and oil seeds, are all very sub- 
stantial. This is indicative of agricultural economy of an 
essentially dry area. In the outward trade from the canal 
area, on the other hand, the dominant commodities are gul and 
sugar. These exceed in maundage and presumably also in 
value, by far, the exports of all other types of commodities. 
Wheat and oil seeds are the only other important com- 
modities of export from the irrigated area. The difference 
between the imports into and exports from the irrigated 
area of jowar, bajri, gram and pulse is small. For the two 
years 1937-38 and 1939-40, statistics relating to fodder and 
oil-cake were not separated. Fortunately the two are shown 
apart for 1939-40 and this makes clear that for the irrigated 
area the traffic in fodder both inward and outward is 
negligible. The bulk of the trade in this group consists of 
the inward movement of oil-cake, the small outward movement 
partaking of the nature of re-export. The export of cotton 
from Belapur has already been explained as originating outside 
the canal tract. The figures for inward trade indicate the 
consumption of a variety of commodities within the tract. 
Among the imports of grain the most notable is that of rice, 
revealing the presence of a large number of urban con- 
sumers. The quantities of vegetable oil imports are also 
noteworthy. Other consumption goods whose inward move- 
ment always follows a growth in population, especially of the 
urban and semi-urban type, are cloth, kerosene and tobacco. 
The equipment and materials required for productive activity 
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TABLE No. 33— Imports and Ex?>orts by Railway at Kanhegaon* 
(in Bengal Maands) 









Imports 






Exports 






Commodity 
















1937-38 


1938-39 


1939-40 


1937-38 


1938-39 


1939-40 


1 


Coal & Coke 






18,91-2 








2 


Cotton raw 




1 










3 
4 


Cotton twist 
& yarn and 
Manufactured 
piece goods 

Gram & Pulse 


4 

52 


5 
55 


81 
572 


576 


146 


13 


b 


Jowar & Eajri 


67 


22 


1,068 


635 


1,812 


88 


6 


Rice 


53 


4S 


178 




3 


2U 


7 

8 


Wheat & wheat 

flour 
Hides & Skins 


35 


2 


46 


4,818 


7,200 


4,119 


9 


(raw & manu- 
factured) 
Vegetable Oil 


8 
55 


14 


319 


■"i 


'"4 


23 


10 
11 


Fodder with oil 

cake 
Oil seeds 


549 
63 


492 
48 


1,06,271 
184 


213 


14 
193 


118 

12 


12 


Salt 


4 




36 








13 


Gul 


3 




14 


73 


3 


- 


14 
15 


Sugar refined & 

unrefined 
Tobacco 


45 
17 


15 

18 


306 
52 


8 


2 


24,227 


16 


Wood & Timber 


55 


861 


15,149 


16 




31 


17 
13 
19 


Wool raw & 
Manufactured 

Iron and Steel 
wrought 

Kerosene 


2 

85 
32 


3 

386 
128 


1 

42,892 

1,832 


1 
47 


15 


... 
2,20 


20 


Petrol 

Total 




... 


167 










1.129 


2,098 


1,88,160 


6,388 


9,392 


28,871 



Formerly known as Sam wa tsar, 
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bulk largely in the imports into the irrigated area showing the 
difference made from the days of grain economy. The main 
classes of such imports are coal and coke, petrol, oil cake, wood 
and timber and wrought iron and steel. 

The major change in trade conditions brought about by the 
canal is thus the substitution of the exports of gul and sugar, 
for those of grain. The substituted exports are much more 
valuable than the old grain exports and their production is 
much more complicated. A number of results follow from the 
establishment of gul and sugar production, the handling of these 
products and the outlays consequent on the increased income 
flowing from the production of these valued products. The 
rail-borne traffic of Kopargaon may be taken to exemplify, in 
the main, the effects of gul production. The statistics relating 
to Belapur are chiefly influenced by the presence of the two 
sugar factories. The difference made by the establishment of 
a sugar factory is well brought out by the traffic figures for 
Kanhegaon. Table No. 33 compares the traffic at this station 
for the years 1937-38 and 1938-39, with that for the year 
1939-4U. 

The figures for the first two years reflect a state of things 
almost unaffected even by the canal. On the other hand, the 
figures of traffic for the year 1939-40 are dominated by the 
requirements of factory construction. This is reflected in the 
inward traffic of coal and coke, oil cake, and wood and timber 
and wrought iron and steel*. The imports of the two last items 
show that the factory was in process of construction during the 
year. Similarly, the beginnings of a change in outward traffic 
are discernible in the exports of sugar from the station. 

It will be noticed that the effects of irrigation on trade are 
concentrated in the two stations of Kopargaon and Belapur. 17 



17. Apart from the increase in volume and the change in the composition 
of trade, irrigation also changed the relative importance of trade centres 
within an area, The following table from Mr. A, H. Dracup's Report of the 
Third Revision Settlement of the Kopargaon Taluka, (1925) (p. 3) brings 
this out. 

( Continued on next page ) 
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Lakh, and also Kanhegaon before 1940, show almost no 
variations from the dry period. In the case of Chitali and 
Puntamba the variations are notable chiefly in the diminution 
of grain exports and in the increase of imports of oil cake and 
wood and timber. Almost no gul, however, is exported from 
stations other than Belapur and Kopargaon, at which the hand- 
ling of this commodity seems almost entirely concentrated. 
The inward movement of important consumption commodities 
like cloth, wood and timber and iron and steel appears also to 
be very largely centred at these two stations. Rahuri falls in 
a class by itself. It would appear from the rail-borne traffic 
figures that this place was not affected by the advent of irriga- 
tion to an extent greater than say, Chitali and Puntamba. 
This appearance is, however, deceptive. The volume of trade, 
though much less considerable than that at Belapur and 
Kopargaon, is distinctly larger than at the other stations with- 
in the irrigated tract. Rahuri is the most important export 



{ Continued from last page ) 

Statement of average sales at weekly markets in 
Kopargaon Taluka in 1904 and 7922. 



6 




Average 


Average 


"5 


Name of market 


weekly sales 


weekly sales 






in 1904 


in 1922 






Rs. 


Rs. 


1 


Kopargaon 


1,680 


9,000 


2 


Mamdapur (Cattle Market,) 


3,100 


4,500 


3 


Rahata 


1,580 


4,200 


4 


Puntamba 


870 


600 


5 


Korhale 


216 


100 


6 


Dhotra 


518 


200 


7 


Undirgaon 


87 


1,650 


S 


Naur 


675 


425 



In interpreting this table allowance must be made for the considerable 
increase in the general level of prices between 1904 and 1922. On making 
this allowance it is found that Kopargaon is the only market to record 
a marked increase io trade. It attained in 1922 a position of superiority over 
others to which it could not lay claim in 1904. Rahata in the irrigated tract 
also records an increase and the rise in importance of the Undirgaon market 
was due to the establishment of the Belapur Sugar Co. The other trade 
centres, mostly in the dry area, record a definite decline In importance, 
19 
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eentje. of oranges from within the canal area. These exports, 
however, have not been separately classified and therefore, do 
not appear in the figures supplied to us by the railway 
authorities. It was reported that in the 1939-40 season nearly 
21 lakhs of baskets of oranges were sent out from Rahuri and 
that of this export roughly 60 p. c. was carried by the railway. 
The Rahuri exports of gul and groundnut are also much greater 
than would appear from the figures of railway traffic. This is 
because the greater part of these exports, which go to 
Ahmednagar, and also a considerable portion of the imports of 
consumption goods into the centre are carried by road 
transport. 

Road Traffic. It was not possible to obtain any statistical 
information regarding the inward traffic in goods carried 
by mo^or transport, in this tract. The best that could 
be done in this direction was to obtain from traders and 
carriers in the important centres an idea regarding the 
proportions in which the trade in various commodities was 
shared between road and rail. The general purport of this 
information was that in the outward movement of gut, 
groundnut, wheat and other grains from both Kopargaon and 
Belapur, the share of the railway was broadly from 70 to 80% 
and that of motor transport 20 to 30%. From Rahuri, however, 
the bulk of the export of such commodities took place by road. 
The trade at Rahuri in these commodities was, however, 
reported to be only from 1/8 th to l/10th or even less of the 
trade at either Kopargaon or Belapur. No similar estimates 
could be obtained in respect of the inward movement of 
commodities. It should, however, be noted that it is chiefly 
the same lorries that carry the goods from these centres 
outward that bring in the supply of commodities like 
groceries, glassware, hardware, etc. The volume of the 
inward movement through motor transport is thus chiefly 
determined by the employment of vehicles in the outward 
traffic from the tract. While, therefore, the particulars of in- 
ward movement by various groups of commodities is difficult 
to estimate the size of the total movement inwards can be 
gauged broadly. In addition to the vehicles devoted solely to 
goods traffic, the passenger vehicles plying within the tract 
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carry a certain amount of traffrc in goods. However, this 
traffc is all for short distances and is confined to the tract it- 
self. Through passenger services do not go to centres farther 
outside the tract than Ahmednagar or Nasik, An estimate 
of the number of motor vehicles employed in passenger and 
goods traffic is attempted in a separate section. 

Trading Establishments. We have so far dealt with the 
total volume of trade arising within the tract, in the light 
chiefly of the detailed statistics of rail-borne traffic. In order 
to get a clearer idea of the investment and emplyoment 
effects of the volume of trade it is necessary to deal with 
separate classes of the trade and the organization brought into 
being for handling it at the main centres of trade. The main 
centres of trade considered shall be Kopargaon, Belapur and 
Rahuri and the two important centres of consumption, that is 
the factory centres of Harigaon and Tilaknagar. 

In order to ascertain the total extent of this we conducted 
a detailed survey in the three main centres of Kopargaon, 
Belapur and Rahuri and the two large consumption centres of 
Harigaon and Tilaknagar round the two older factories. This 
survey embraced all kinds of economic activities and an 
attempt was made to make it as exhaustive as possible. Also 
some enquiries were conducted as to the extent of business 
and employment in the pre-canal days as-compared with their 
present volume and extent. Our investigation could not take 
the form of a house to house census and some parts of it yielded 
results which are no better than informed estimates. There 
were, however, no other means available and we consider the 
results of the survey accurate enough for the purpose in hand. 
Table No. 34 sets out the information collected regarding 
the volume of business and employment in the various 
occupations. 

The total activity has been divided into a number of 
classes. Machine industry barring the sugar factories and the 
gul factories has little to do with irrigation. The presence of 
the oil mill need not be attributed necessarily to irrigated 
farming. Flour mills increase in number in all urban and 
semi-urban centres. The existence 6f flour mills should be 
attributed to rr ligati on m so far as Kopargaon and Belapur ate 
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TABLE NO. 34:— Humber of Establishments and 

in certain places in 





Kopargaon 


Belapur Road 




»~ J3 


(/I <C 


J3 


2 « 




O .£ w 


a >, 


o-2 « 


a >s 






o o 




o o 




- .O G 




.n a 






O rf <D 


- a 


o rt <u 


^ °* 




fc « 9 




'^ "to n 


£fl 




w 


^ w 


W 


III 



Sugarcandy Works 
Flour Mills 
Oil Mills 

Ginning Factories 
A Total Hills and Factories 

Cul and Grain Wholesale 

(Shops) Permanent 
Cul and Grain Wholesale 

(Shops) Seasonal 
B Total Wholesale Shops 

C Surafs and Hanker 

Cloth Shops 

Hardware Shops 

Groceries 

Tailors 

Petrol, Crude Oil, Kerosene 

Oil & Motor Accessories 
Building Materials Shops 
Pan Bidi Shops 
Other Retail Shops 
D Total Retail Shops 

Indigenous Oil Presses 
Black-Smiths 
, Gold-Smiths 
Barbers 
Other Artisans 
E Total Artisans 

F Hotels and Lodgings 

G Cinemas 

Total A to G 

Tongawalas, Motor Drivers, 

Agents, etc, 
Coolies and Labourers 

Grand Total 



1 

a 

30 



30 



10 



5 

10 
15 
5 
15 
50 

20 

1 

284 

13 



30 

4 
34 

150 



150 



30 



20 
20 
30 
25 
59 
154 

80 

15 

92S 

56 
300 



1.284 



1 
4 
1 
1 
7 

10 



10 



14 


60 


5 


6 


30 


I 


40 


SO 


25 


60 


100 


'JO 


S 


30 


a 


6 


10 I 


5 


15 


60 | 


30 


16 


95 


19 


65 


465 


113 



2 
5 
4 
9 
20 

25 
175 



150 
10 

100 
20 

2H0 

50 



50 



10 

3 

30 

100 

iy 

6 

100 

56 

324 



4 
10 

15 
16 
45 

100 



799 

63 

100 



962 
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total number of Persons Employed in Selected Occupations 
the Irrigated Tract. 



Harigaon | Tilaknagar 



'o 


in 




6 

2 


c/i 

w 


a 




5 





10 

7 



6 

6 

31 

2 
2 
2 
2 
3 
11 

10 

1 
60 



a >> 

8 1 

8 a 

p. C 



10 



10 






20 
14 



20 
15 

75 

2 
2 
2 
4 
6 



20 

8 
131 



136 



5 

7 

19 



31 



5 ^ 

W 



Belapur Town 






15 
10 
39 

1 
4 



3 
16 



63 



63 



4 

20 
20 
40 

8 

7 
15 



7 
14 
55 

8 
3 
5 
4 
5 
25 



1 
136 

20 



T3 



10 

10 
120 

30 
150 

20 

30 
15 
15 
30 



30 

25 

145 

20 
G 
5 
10 
27 
68 

30 

12 
435 

40 

100 

575 



Kaburi 



£ 3 B 



& B 



20 

25 

45 

2 

7 

20 
18 

1 

6 
10 
14 
76 

9 
5 
6 

36 



15 

15 
100 

50 

150 

4 

10 

50 

40 

2 

14 

30 

56 

202 

15 

25 

8 

10 

48 
96 



8 


25 


174 


492 


10 


17 




50 


' 


559 



« 
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larger than they would have been in the absence of irrigation. 
This also applies to the two groups, small industries and retail 
shops. None of these call for any special comment. All that 
is needed in this respect is to call attention to the specially 
large number of cloth shops and groceries and the significant 
number of dealers in hardware, building materials, crude oil, 
etc. This may be considered to be the indirect or secondary 
effect of the secondary or indirect effects of irrigation. The 
number of wholesale shops and the persons employed in 
connection with them might very largely be attributed to the 
construction of the canal system. As pointed out above, the 
main trade before the advent of the canals was restricted to 
grains and oil seeds, and its handling required a small number 
of shops and comparatively little investment and a much smaller 
number of labourers etc. Similarly the increase in the number 
of general casual labour may be attributed to irrigacion. The 
detailed composition of transport services will be discussed 
later. At this point special attention may be drawn to the 
increase in lodging houses and eating houses in this area. 
This is due, particularly in Belapur Station, almost entirely 
to activity consequent on irrigation. A large trade has meant 
larger concourse of casual visitors and that has given rise to the 
boarding and lodging house activity. This is thus a secondary 
effect of both the secondary and indirect effects of irrigation. 

Sugar Factories 

The sugar factories in this area were three in number at 
the time of investigation. Of these one started sugar produc- 
tion only in 1939-40. The sugar factories in this area plant 
their own cane and convert it into sugar. The plantation and 
the factory are both parts of one integrated business. We 
have, however, treated them separately as such integration is 
not inevitable, and as, in many other areas, the manufacture of 
sugar from sugarcane grown by other farmers is a common 
phenomenon. It appeared to us better to treat of the manu- 
facture of sugar as a secondary effect of irrigation. The manu- 
facture of sugar in this area was obviously made possible only 
by irrigation. In the absence of extensive areas under sugar- 
cane, sugar factories could not have been established. It is 
obvious that the total effects of the working of a sugar factory 
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ate very considerable. It is not possible to go into them in 
any detail both because complete information was net available 
in all respects and also because such a discussion is really not 
required for the purpose in hand. We were not able to obtain 
complete information regarding the investment of the three 
factories. However, the total investment would appear to 
have been in the neighbourhood of Rs. 32 lakhs in 1939-40. 

The details regarding labour employed by the factories 
and the wages paid as recorded in the reports of the Inspector 
of Factories are shown in Table No. 35. 

TABLE No. 35 \—7iumber of Workers Employed 
and Wages Paid by Sugar Factories. 





Industry 


Information for 1939 


Information 


for 1940 


district 


No. of 
facto- 
ries 


No. of Wages 
wor- ' paid 
kers j Rs, 


No, of ( No. of j Wages 

facto- wor- paid 

ries, | kers, | Rs, 


Nasik. 
Ahtnednagar, 


Sugar. 


1 
3 


! VZ l J j 8,442 

1 
1 1,250 1,69,601 


1 j 345 

1 

4 | 2,345 
1 


53,118 

4,08,469 



Returns relating to four sugar factories in the two 
districts of Nasik and Ahmednagar are included in the report 
of the Inspector of Factories for 1939 and relating to five for 
1940. In both years there was one factory in the Nasik 
District. This was, however, not situated within the area 
commanded by the Godavari and Pravara system and is, there- 
fore, not taken account of in our calculations. Similarly, one 
factory, in the Ahmednagar district, that at Visapur, is also not 
connected with the Godavari and Pravara system. Thus in the 
area under consideration, two factories were in operation in 
1939 and three in 1940. The factory at Visapur is a small con- 
cern and the number of workers in it in 1939 and 1940 may be 
put at about 150. This gives the number of factory workers 
employed by the two factories on th« Godavari and Pravara 
system as 1,100 for 1939 and by the three factories in 1940 ta 
2,200. No large increase in the employment of factory workers 
in 1940 over that of 1939 was reported for the two older 
factories. The factory which started operation in 1940 did 
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also not start operation on such a scale as to take the average 
employment of factory workers per factory in 1940 beyond 
that of the two old-established factories in 1939. There is 
obviously an element in the 1940 statistics which makes them 
non-comparable with those of 1939. Either the classification 
of workers as between, say, factory and plantations is not the 
tame in the two years or workers employed on constructional 
or other work, by the new factory in 1940 have been included 
among factory workers for 1940. Anyway, it is necessary to 
eliminate this factor. On our information, the number of 
factory workers for 1940 on a basis comparable to the figure 
of 1,100 for 1939 may be put at 1,500. The average payment 
per worker works out at a substantially higher figure for 1940 
than for 1939. The average annual figure for the payment of 
factory workers during the two years may be put approximately 
atRs. 2 lakhs. 

The demand for sundry materials, chemicals, mill stores , 
etc. made by a factory would be fairly considerable. It would 
also be of varied character. Within the irrigated area this 
gives rise to little economic activity except that of transport, 
as almost all of this is bought by the head offices of the 
companies in Bombay and sent to the factory. The further 
effects of the demand for these materials would be too 
complicated to follow. The disposal of the manufactured 
produce is also managed by the head offices and has no local 
effects, 

Transportation. 

The increase in the total activities of transport agencies, 
due to irrigation cannot be calculated accurately. However, 
an attempt may be made to present a picture of the broad 
features. The railway line through the tract had been con- 
structed long before the construction of canals and no new line 
or station has been opened subsequent to the advent of irriga- 
tion. Undoubtedly some enlargement of the facilities for 
handling traffic at individual stations like Kopargaon and 
Belapur and, now Kanhegaon, must have taken place because 
of the increase in trade. One factory has a side line and 
another an elaborate trolley service. It is not possible to 
estimate the increase, if any, in the staff of railway employees 
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in order to meet the needs of handling a greater volume of 
traffic. Their number, however, cannot be large. In the tables 
for the main trade centres the figures for the extra number 
of labourers include labour employed in the handling of goods 
traffic at the important stations. 

Some discussion regarding the number of bullock carts has 
already been included in an earlier section. The figures for 
bullock carts shown there presumably indicate their permanent 
number in the tract. In addition to these, however, there are 
a certain number of migrant cartmen and carts which serve the 
tract in the busy season. For example, one factory reported 
that it employs nearly 250 such carts for the transport of 
sugarcane, during each harvesting season. These carts and 
cartmen are reported to come usually from Khandesh. The 
services hired are those of the cartman together with his equip- 
ment of bullocks and cart and the payment is on a piece work 
basis. Similar migrations of labourers with cart and bullocks 
take place to the sugarcane area operated by individual farmers 
also. It is reported that the teams which are employed in 
cutting and transporting cane and in working the bullock cane 
crushers include a number of such migrant cartmen. It is 
obviously impossible to estimate with any accuracy the number 
of such migrant carts and cartmen. A rough guess might be 
to put it round about the figure of 1,000. It should be noted 
that the cartmen in this case are, not in addition to the total 
estimates given elsewhere regarding the number of migrant 
labourers but are included in them. 

The extent of passenger traffic by motor transport in this 
tract was considerable during the years 1938-39 to 1939-40. 
About 35 to 40 buses plied within the tract carrying passengers 
and there were a certain number of through long distance 
carriers also. These 35 to 40 buses were stationed within the 
tract; in addition a certain number of passenger buses came 
in from outside it. The expansion of motor passenger traffic 
was at this time a common phenomenon over the whole country 
What part of this expansion was due to irrigation as such cannot 
be ascertained. The greater volume of business transacted 
within the tract, the somewhat larger population and the much 
greater volume of inward and outward traffic of labour etc. 
30 
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What part of this expansion was due to irrigation as such cannot 
be ascertained. The greater volume of business transacted 
within the tract, the somewhar larger population and the much 
greater volume of inward and outward traffic of labour etc. 
due to irrigation, must have increased considerably the demand 
for all kinds of transport including motor transport within the 
tract. At a rough guess about half the traffic in passengers 
might be attributed specifically to irrigation. Some of the 
passenger services were entirely the creation of post-irrigation 
activities. For example, the services between Belapur Station 
and Harigaon on the one hand and Tilaknagar on the other 
were solely due to the establishment of the sugar factories, 
The longer distance services cannot in a similar manner be 
definitely connected with the growth of economic activity after 
irrigation. However, a considerable portion of the volume of 
even this traffic and consequently of the investment in cars 
and the employment of persons in running the services 
must be considered as related to the construction of the canal 
system. 

This .is specially true regarding the traffic in goods carried 
by motor transport from this tract. An assessment of the 
volume of this traffic and the number of vehicles and persons 
employed in it is very difficult. This traffic is much more 
seasonal in character than passenger traffic. Also, vehicles 
registered outside the tract carry a much larger share of it than 
of passenger traffic. Information regarding it was, therefore, 
not ea;*.y to collect. It has been pointed out above that Rahun 
is served by motor transport to a much larger degree than 
other trade centres. It is reported that two goods lorries were 
fully employed throughout the season in transporting oranges 
from Rahun to Bombay during these years. The competition 
of road transport in this traffic was so keen that the Railway 
had offered a special wagon rate for it between Rahuri and 
Bombay. The volume of traffic other than oranges from Rahuri 
was, however, very small. From Kopargaon and Belapur 
a fairly large volume of goods was carried by goods lorries. 
The usual estimate for such commodities as gul, groundnut and 
grain was about a quarter of the total exports. The goods 
traffic was, however, carried not by lorries regularly plying 
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on fixed routes throughout a season but by individual vehicles 
carrying goods from place to place not in any definitely pre-arran- 
ged manner. At an approximate guess the average number of 
goods lorries serving Kopargaon and Bclapur through a season 
would not be larger than 10 to 15, So that for the whole 
tract not more than 15 to 2d goods lorries were definitely so 
employed. Most of these might be considered as owning their 
existence to the development after irrigation. In all, therefore, 
the employment of a round number of between 30 and 40 motor 
vehicles might be considered as the eftecr of irrigation, and at 
the rate of Rs. 4,000 per car, the total additional investment 
would work out at about Rs, 1-5 lakhs and ar the rate of 
from 3 to 4 persons employed per car tiie total additional 
employment would work out at between 100 and 150 persons, 

Population 

The increase in the prosperity of a region may be evidenc- 
ed in the growth of numbers in chat region. Table No. 36 
sets out the progress of population hi the ^ix talukas from 
1911 onwards. 



TABLE No. 36 : — Pop ulathm of the Si-< Talukas. 







Years 




Taluka 


1911 


1921 


1931 


1941 


Kopargaon 


91,490 


1,00,635 


1,09,056 


1,39,885 


Kahuri 


78,516 


66 f 243 


90,835 


1,03,952 


Sangaroner 


95,451 


71,830 


97,025 


1,07,575 


Kevasa 


84,4 04 


51,228 


84,221 


95,4 77 


^eola 


63*157 


48,408 


66,290 


71,753 


Pirmav 


72,175 


59,375 


78,689 


85,140 




4,85,193 


3,97,719 


5,26,116 


6.03,782 



The unusual character of the decade 1911 to 1921 makes 
the figure for 1921 useless for comparison. The enumeration 
in 1931 docs not show any marked increase of population in 
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the tract as a whole over 1911. The main increase in popula- 
tion has obviously come about during the decade 1931-41. If, 
attention is diverted from the population of all the six talukas 
to the population of the two intensively irrigated talukas, 
namely Kopargaon and Rahuri, the trends observed are 
slightly different. Kopargaon records a continuous increase 
without any recession in 1921. Rahuri, whose numbers fall 
in 1921, yet shows a greater total increase between 1911-31 
and 1911-41 than any other taluka excepting Kopargaon. The 
increase of the population of Kopargaon taluka for the decade 
1931-41 is strikingly large, being nearly 30 per cent. It is, how- 
ever, doubtful whether all this is increase in the permanent 
resident population of the tract. The dates on which the census 
count is taken usually fall within the season of most intense 
immigration. The calculations made in previous sections show 
that at its height immigration into the sugarcane farms, the 
sugarcane plantations and the gul and sugar factories, all of which 
is more or less contemporaneous, reaches a very high total. All 
this immigrant labour would be enumerated in the irrigated 
tract at the time of the census. During the period 1931-41 the 
operations of sugar factories, gul factories and „ the total area 
under sugarcane fbse to a very large extent especially in 
Kopargaon taluka. A considerable portion of the recorded 
increase of population must, therefore, be attributed to seasonal 
migration. It then serves, in part, as an index of the seasonal 
employment annually afforded by the irrigated tract. 

What has been said of Kopargaon applies to Rahuri only 
partially. No sugar or gul factories are situated within this 
taluka. Its speciality, fruit orchards, does not make such 
a large demand for migrant labour as the cultivation of 
sugarcane. No doubt, a certain amount of immigration into it 
takes place for the harvesting etc. of its sugarcane crop. As 
compared to Kopargaon, however, the sugarcane area in this 
taluka is small. In the other talukas irrigation does not play 
a large part in the total economy of the taluka and does not 
seem to make a substantial difference to the movement of 
population. 

An important criterion of a change in economy is usually 
reckoned to be a growth in urban population. Table No. 37 
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gives the figures for the three main trade centres of the tract 
Kopargaon, Belapur and Rahuri. 

TABLE No. 37 -.—Population of Urban Centres 







Y 


ears 






Tow a 






1 


i 






1911 


1921 




1931 


1941 


Kopargaon 


3,409 


7,206 




7,124i 


8,766 


Belapur 


— 


— 






5,035 


Rahuri 


6,10-1 


— 


i 
I 


7,313 j 

i 


7.8S4 



Belapur figures are not available for the years prior to 
1941, as it had not then reached the 5,000 mark. The table 
shows that the main growth in Kopargaon took place during 
the decade 1911-21 when it was transformed from a minor 
centre of grain trade into an important gul depot. Its later 
development has been along the same line; it was stagnant 
during the period of the slump in gul prices in the late 
twenties but had evidently begun to grow again on account of 
the impetus to trade in the late thirties. Belapur is largely 
a creation of the sugar factories. Therefore, it comes into 
the picture after the firm establishment and rapid growth of 
the sugar industry in the thirties. Rahuri Town is an old 
centre of trade and, the main new trade handled in it, that of 
oranges, does not lead to any marked increase of numbers of 
the urban population. Its growth, therefore, follows a slow 
upward trend not different in any material respect from the 
growth in rural population. 

' Other Aspects 

In calculating the total additional employment afforded 
by the increased economic activity in the tract, the additiona. 
employment of personnel that might have taken place in the 
Irrigation Department, the District Local Board, Post and 
Telegraph Offices, Railways etc; consequent upon irrigation 
has been left out of acccount. Also there are certain 
aspects, especially social, of the effects to which it has not 
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been possible to refer in detail. Apart from the general 
calculation of acreages we have made no allowance for the 
phenomenon of waterlogging, its costs and its effects. In our 
calculations we have been content with treating waterlogged 
land as land lost to cultivation as a result of the operation of 
the canal system. This is merely a part of the total effect. 
In case an attempt is made to recover any of this land the total 
cost involved in the attempt must be set off against the calcula- 
tions of increase of income. Further, there are certain effects 
of the canals in general and of waterlogging in particular which 
have not entered our calculations. The waterlogging of village 
sites is not uncommon in the tract. The resultant incon- 
venience and ill-health has been very considerable in a number 
of localities. Little has so far been done towards remedying 
this state of affairs. An allowance on this account is absolu- 
tely necessary. The' general cost in days lost, in perhaps span 
of life shortened and for the actual expenditure incurred to 
combat malaria is another item on the debit side. As with 
waterlogged lands estimates of costs in this respect could be 
made only if properly thought out and successful schemes 
which countered the evils were in operation. In their absence 
the sum necessary to be entered on the debit side cannot be 
calculated. 



PART II 

EFFECTS ON REVENUES OF GOVERNMENT 

It will be convenient to consider the revenue sources of 
each Government authority separately and to estimate the 
total receipts under each different head. We shall begin with 
the revenues of the Provincial Government. 

Revenues of Provincial Government 

Land Revenue: — The revision of land revenue assessment 
by the Provincial Government takes place in a taluka every 
30 years. At each revision the Provincial Government can 
levy increased rates of assessment, but the increases are limited 
by maximum percentages laid down per village, per group etc. 
The standard rates of assessment in a group or a taluka differ 
for classes of land enjoying different kinds of water facilities, 
such as land under well-irrigation, dry land etc. The assess- 
ment on lands irrigated by pats 1 or wells is higher than the 
assessment for similar dry lands and the higher assessment is 
indicated by a higher standard rate. The, water charge made 
for the supply of water from Government canals has, however, 
no connection with the assessment of land revenue. Ordinarily, 
therefore, the construction of the canal system should not 
affect the pitch of the land revenue assessment. The increases 
in the rates of assessment that have taken place in the area 
under consideration since the construction of the canals would 
presumably have taken place at the various revisions even in 
the absence of irrigation. At least, the difference made in the 
level of revised rates by the absence of irrigation would only 
have been small. 

In one instance, however, the receipt of revenue after the 
revised assessment may be considered to have increased directly 
because of irrigation. This is in relation to Kopargaon 
taluka. The second revision settlement of this, taluka was 

1. Minor irrigation channels not iaciutiefl in - the< gotfernmen:- canal 
system. ■ *-■-•' 
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undertaken in 1904; the revised rates were sanctioned in 1907 
but were not actually given effect till 1913-14. The rates 
introduced in 1913-14 were guaranteed for a period of only 
10 years. The specially short period of this guarantee was due 
to the construction of the canal system. When in 1924-25 
these rates were further revised new rates were guaranteed 
for a period of 30 years in the tract not under command of 
canals and for a period of 10 years in the tract under command. 
The revised rates of 1924-25 applied to the whole of the taluka 
and raised the previous total assessment of Rs. 2,62,771 to 
Rs. 3,59,680. This increase of nearly Rs. 97,000 in the 
land revenue assesssment must be considered, for the period of 
20 years by which it anticipated the normal period of 
guarantee, as additional income derived by Government under 
this head. And this was entirely an effect of the introduction 
of irrigation. The further short guarantee specifically applying 
to the lands under command of canals may again enable 
Government to increase rates at a pace very much quicker than 
would be permissible under ordinary circumstances, These 
latter effects, however, are merely contingent and their value 
cannot be anticipated. The gain due to the short period of 
guarantee in Kopargaon is, on the other hand, specific and the 
additional revenue is at present accruing to Government. The 
other taluka affected by the Godavari and Pravara Canal system 
on any considerable scale is Rahuri. In Rahuri. however, the 
introduction of irrigation was not considered to affect the 
capacity of the farmer to pay land revenue substantially and at 
the sanction of its revised rates in 1920 the period of guarantee 
accorded to it was the same as to other neighbouring talukas 
such as Nevasa and Shngonda. 

Water Charges: — The income under this head is the direct 
calculated income arising from irrigation. No comments on it 
are necessary at this place. 

Miscellaneous income of Irrigation Department: — Certain 
income of a miscellaneous kind accrues to the Irrigation 
Department in addition to its income from water charges. 
This is income from the sale of fruit, grass, wood, etc. grown 
on lands by the sides of canals, roads or in some gardens 
maintained by the irrigation authorities. From information 
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collected by us it would appear that the average figure for such 
income for recent years on the Godavari and Pravara Canal 
systems amounted to about Rs. 12,500 per annum. 

Registration and Stamps: — The other important heads of 
TABLE NO. 38: — Registration Revenue in the Tract 



Taluka 


1940 

i 


1939 


1938 


1937 

> 




... 


Rs. 


Rs. 


Rs. 


Kopar^aon 


12,523 


i 1 ,o:;s 


9,708 


6,758 


RaUuri 


7,199 | 


7,644 


5,791 


4,942 


Sangamner 


6,351 | 


S,373 


8,310 


7,999 


Nevasa 


5,531 


5,385 


5,169 


3,785 


Veola 


4,958 ' 


4,034 


3,870 


4.42G 


Sinnav 


6,270 


6,764 


f.,lGfi 


5,4 94 


Total Rs. 


4 2.S4I 


'13,228 


39,020 


3 3,404 



TABLE NO. 39: — Revenue from Sales of General and Court 
Fee Stamps in the Tract 



• 


1939-40 


19S8-39 


Tal u ka 


General 
Stamps 


Court fee 
Stamps 


General 
Stamps 

! 


Cburt fee 
Stamps 


Kopargaon 


Rb. 
14,548 


Rs 
19,206 


Rs. 
11,887 


Ra 
20,130 


l\sibiiri 


9,850 


16,765 


6,721 


12,745 


Saagamner 


*M7 


31,612 


«,953 


29,348 


Nevasa 


5,825 


12 469 


5,505 


11,230 


Veola 


6,727 

i 


29,779 


6,471 


26,848 


Sinnar 


7,850 


21,270 


7,730 


23,342 


Total Rs. 


53,787 


1,31,101 


47,267 


1,23,643 



21 
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provincial revenue are Registration, Stamps and Excise, In all 
of these it is difficult to say what percentage of the increase of 
incomes apparent in recent years should be attributed to the 
improvements effected by irrigation. The figures of these 
incomes are available per raluka only for recent years. For 
the pre-canal period the Registration statistics relate to whole 
districts. The older statistics relating to the Stamps revenue 
are not available separately even for districts. The gross 
registration income for the two talukas of Kopargaon and 
Rahuri amounted to Rs. 14,000, in the year 1933-39. The 
proceeds of the sales of general and court fees stamps during 
financial year 1938-39 for the two talukas amounted to a little 
over Rs. 50,000. It is impossible to estimate even approxi- 
mately what portion of this should be considered as an effect of 
irrigation. The total amount that could be attributed would 
in any event be small. 

Excise : — The calculation relating to excise revenue 
bristles with great difficulties. The trend in excise revenue 
depends on the policy of Government to such a large extent 
that the contribution of other factors in any change is well-nigh 
impossible to discover. A comparison of the total per capita 
consumption of liquor in the pre-canal period with that in 
recent years shows great variations. The average rate of 
consumption of country liquor per head of population for 
5 years previous to 1910-11 was 1-3 drams in Ahmednagar 
District. The similar figure for the year 1937-38 i.e. the last 
year before experiments in prohibition were introduced, was 
for the same district 0-4. However, the excise revenue of 
Government, instead of diminishing during the period, increased 
in a considerable measure. With such large changes in condi- 
tions of yield of revenue brought about by changes in the policy 
of Government the effect of external factors is no longer even 
discernible. We have, therefore, made no attempt to arrive 
at the share of the effects of irrigation in the present excise 
revenue of Government. 

Motor Registration: — An important source of the pro- 
vincial revenue regarding which something might be said with 
greater definiteness is the income from motor registration fees. 
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We have attempted to estimate the number of passenger and 
goods vehicles whose existence might be attributed to extension 
of trade because of irrigation. On the basis of these calcula- 
tions the total revenue attributable to irrigation from motor 
registration would be, registration fees of 35 public vehicles at 
an average of Rs. 400 per vehicle i. e. about Rs. 14,000. This 
refers only to income from public vehicles. Some companies 
own a large number of motor vehicles -and the company with 
the largest fleet of such vehicles gave the amount of Rs. 3,000 
as its total payment of annual registration taxes. A futher 
sum will have to be added to this for vehicles owned by other 
companies and on account of the ownership of motor vehicles 
by the more substantial traders and cultivators in the tract, 
especially round Kopargaon and Belapur. 

Saving in Famine Expenditure: — Part of the tract now 
under command of the canals was visited by famines in 
previous years. Kopargaon taluka was, for example, very 
badly affected by the 1900-01 famine when on an average 
18-4 per cent, of the population was on relief work. (Mr. J. 
Ghosal's Report of 'the Second Revision Settlement of the 
Kopargaon Taluka, 1907 ). Rahuri and Nevasa were also 
affected by the famines of this period. The cost to govern- 
ment on account of famine is counted mainly under two heads, 
(i) direct and indirect famine expenditure and (ii) remissions 
of land revenue. It was not possible for us to obtain statistics 
of the cost to government of famines in past years relating 
specifically to the tract under consideration. Famines are not 
regular in their visitation. It is, therefore, very difficult to 
say over what length of period their known costs should be 
averaged. Taking into account a period of approximately three 
decades prior to the construction of the canals i. e. the decades 
from 1880 to 1910, we find in the Rahuri taluka a total remission 
of over Rs. 60 lakhs. It cannot, however, be said that the 
whole of this amount would have been saved to government 
if government canals had been in operation in the area during 
the period. For example, government canals were available for 
irrigating comparatively substantial areas in Kopargaon taluka 
during the year 1918-19, when, however, remissions otRs. 
1,86,000 had to be granted in the taluka. There is nb doubt 
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that considerable addition to security of collection of revenue 
is made as a result of irrigation; but unless an average rate of 
loss on account of uncertainty can be worked out no calcula- 
tions of the exact extent of the gain can be made. In case such 
an average rate is worked out the calculation would proceed 
on the basis of determination of the land revenue paid by 
the area under command and estimating the increase in 
average annual realisations because of security of payment 
being assured. 

The effect of irrigation works on direct and indirect famine 
expenditure extends over an area which is wider than the area 
irrigated. Irrigation affects the capacity to pay revenue only 
ofjand under command; it caa on the other hand, bring about 
a saving in famine expenditure even in neighbouring areas by 
offering, on account of its expansive effects, employment year 
after year to inhabitants of the contiguous areas liable to 
famine. In this case also the extremely irregular incidence of 
famine years and the non-availability of data relating to the 
specific tract make any calculation impossible. Statement No. 
10 appended to the Report of the Irrigation Enquiry Committee 
( 1938 ) gives some details regarding both these items of cost 
of famine for various districts including those of Nasik and 
Ahmednagar. It is, however, not known on what basis the 
statement has been compiled by the Committee. A 
discrepancy which is striking, is that while this statement 
shows no remissions of land revenue as having been granted in 
Ahemednagar District for the period 1918-1921, Appendix K of 
Mr, A. H. Dracup's Report of the Third Revision Settlement 
of the Kopargaon Taluka, 1925, gives the figure cited above as 
the amount of remissions in Kopargaon taluka alone for the 
same period. It is not known how these two statements can be 
reconciled. On the basis of the statistics contained in the 
report of the Irrigation Enquiry Committee the total cost of 
famines to Provincial Government has, for the period 1918 to 
1938 been approximately Rs. 48.5 lakhs in the three districts 
of Nasik, Ahmednagar and Sholapur. The bulk of this was 
incurred during the period 1918-21 in Ahmednagar District. 
It would thus appear that over the whole of the Deccan the 
cost of famine during the last 25 years has been very much 



Smaller than in the quarter century preceding 1917-18. Irriga- 
tion has affected only a small portion of the total area of the 
Deccan. The dimunition in cost of famine must, therefore, 
be attributed to causes other than the construction of the canal 
systems. If these statistical data are taken to represent a long 
term trend independent of irrigation then the task of calculat- 
ing the saving in these costs on account of irrigation is made 
all the more difficult. We do not proceed further than merely 
noting these facts and the data because we cannot think of 
a basis on which even an approximate attribution can, in the 
circumstances, be made. 

Revenues of Central Government 

Income-tax and Super-tax: — The information relating to 
payments on account of income-tax and super-tax by two of 
the three sugar companies was directly available. This 
amounted to 2.5 lakhs of rupees per annum, on an average, 
for the years 1938-39 and 1939-40. Detailed information 
regarding the assessed income of other assessees was supplied 
to us by the income-tax authorities and is shown in Table 
No. 40. 

The difficulty of comparison is acute even in this case for 
no details are available for the period before the canals were 
in operation. There occurs in Mr. Dracup's report of the third 
Revision Settlement of the Kopargaon Taluka a statement 
(p. 12) giving the amounts of income assessed to income-tax in 
1901-02, 1911-12 and 1921-22; these amounts are Rs. 2,02, 784, 
Rs. 92,092, and Rs. 4,13,255 respectively. The fluctuations 
shown are curious. It would appear that they are governed 
by two important factors, (i) the general condition of trade 
and level of prices and (ii) current schedules of taxation. 
The high level of assessed income reached in 1921-22 was due 
to the inflated prices of the post-war period. Neither this 
level of prices nor of assessed income had again been reached 
by 1940-41. In view of the discussion of total effects of irriga- 
tion on agricultural production and on industry and trade, 
especially the latter, roughly three-quarters of the total 
amount of income-tax and super tax collected in the area 
affected by irrigation might be attributed to irrigation. This 
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Kopargaon Taluka 


Grades of Income 




1939-40 






No of 
Persons 


Total In- 
come 
Rs. 


No. of 
Persons 


2,000 to 2,499 


12 


27,202 


11 


2,500 to 2,999 


12 


35,814 


16 


3,000 to 3,499 


6 


19,182 


7 


3,500 to 4,999 


8 


35,965 


10 


5,000 to 7,499 


9 


58,940 


9 


7 500 to 9,999 


8 


72,208 


6 


10,000 to 12,499 


3 


33,005 


2 


12,500 to 14,999 


3 


39,704 


1 


15,000 to 19,999 






1 


20,000 to 24,999 


2 


40,425 




25,000 to 29,999 


1 


26,065 




30,000 to 39,999 




... 




40,000 to 49,999 








50,000 to 99,999 






... 


1.00,000 and above 


... 






Total 


64 


3,88,510 


63 
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Persons and Total Assessed Income. 



Rahuri Taluka 



1938-39 



1939-40 



1933-39 



Total income 
Rs. 



No of 
Persons 



Total Income 
Rs. 



No. of 
Persons 



Total Income 
Rs. 



24,296 


17 


3 7,995 


11 


23,864 




42,737 


9 


24,079 


11 


30,467 




22,510 


4 


12,822 


1 


3,443 




40,960 


6 


36,459 


8 


35,171 




55,345 


a 


45,826 


1 


5,397 




51,323 


2 


17,599 


3 


25,536 




22,143 


4 


'13,831 


1 


11,445 




12,516 


2 


26,015 


1 


14,098 




15,578 


1 


... 
2,12,031 


... 

... 

1 


76,871 




2,87,414 


55 


4,56,657 


38 


2,26,292 
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is n safe attribution in view of the fact that the contribu- 
tion to this tax income is chiefly from the higher ranges 
of incomes and it is these that have been mainly affected 
by irrigation. The taluka figures are mixed i. e. they relate 
both to dry and irrigated areas. We propose to get over this 
difficulty by confining our attention to the Kopargaon and 
Rahuri talukas and taking three-quarters of their increase 
in income tax as due to irrigation. The inclusion of some 
data pertaining to dry area in these talukas can well be set off 
against the corresponding irrigated areas included in the other 
four talukas partly served by the Godavari and Pravara systems. 
The total attribution will thus be — 

Tax Paid by Companies Rs. 2,50,000 

J annual average tax paid by other 
assessees in Rahuri and Kopargaon 
talukas. ,, 47,595 



Total Rs. 2,97,595 

Railways: — The income from railways is a very considera- 
ble source of income to the Central Government. We have, 
in Part I, given detailed statistics relating to the increase in 
the volume of traffic carried by railways in recent years and 
estimated the character and the extent of the changes brought 
about by irrigation. These, however, do not enable us to 
make an estimate of the income accruing to railways on 
account of the increased traffic. The only definite basis on 
which we can make such an estimate is the information "given 
by one important sugar factory that the total income to 
railways on account of the imports and exports connected 
with the activities of the company amounted to nearly Rs. 2-5 
lakhs in 1938-39. On an estimate of the relation of the total 
inward and outward traffic of the whole irrigated area to 
the traffic connected with this company we estimate the addi- 
tional railway receipts due to irrigation for the period 1938 to 
1940 at about Rs. 20 lakhs. On the basis of the general 
percentages shown in the financial statements regarding the 
working of railways, the net income of the railways would 
then amount to about Rs. 7 lakhs and the surplus to about 
Rs. 90,000. It should, however, be noticed that the railway 
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line was built many years before the construction of canals 
and that, therefore, a much larger portion of the total traffic 
receipts due to irrigation should properly be reckoned as 
the net income and surplus of railways. The railway system 
was already incurring the expenditure on interest and on 
operation at the old level. Only the additional costs of 
expanded operation should, therefore, be debited against the 
increase in traffic receipts due to irrigation. This would make 
the additional income accruing to railways because of the 
irrigation system very much higher than the figure given 
above. 

Petrol Duty: — The average net import of petrol during the 
period 1937-3S and 1939-40 was 6,991-3 maunds, about 88,000 
gallons. At the rate of Ans. 10 per gallon the income from the 
petrol duty would be Rs. 55,000. As indicated in Part I a 
considerable part of the traffic of the irrigated tract is carried 
on by road vehicles registered outside the tract. Also these 
vehicles buy their petrol to some extent outside. This, 
however, would also work in the contrary direction. The 
consumption of the tract may, therefore, be taken to equal the 
import of petrol into the tract. Half of the total revenue from 
petrol duty might at least be attributed to irrigation. 

Sugar Excise and Customs: — The income from sugar 
excise is another considerable source of the revenue of the 
state. According to the information supplied by two com- 
panies the total payments in sugar excise made by them for 
the years 1938-39 and 1939-40 amounted on an average to Rs. 
13 lakhs per annum. The total average figure may, therefore, 
be put at Rs. 15 lakhs. It is doubful whether this can be 
considered wholly or in any substantial part as the effect of 
irrigation. The sugar excise does not fall on the company as 
such but falls on the body of the consumers of sugar. There- 
fore, the income from sugar excise arises not so much in the 
irrigated tract as in the tract in which the sugar is consumed. 
On the other hand, a certain amount of customs revenue and 
other excise revenue such as match excise must be credited to 
irrigation. To the extent that the consumption of goods on 
which customs duties were levied increased on account of 
irrigation the income of the Central Government must be 

22 
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considered the result of irrigation. There is, however, no way 
of finding out from the railway statements whether the 
volume of imports into the tract such as that of cloth or 
hardware consisted of foreign or Indian produce. The 
consumption of kerosene may, however, be considered as 
entirely imported. The average amount of kerosene retained 
within the tract has been about 3.88 lakhs of gallons. At the 
rate of import duty leviable during the period 1938 to 1940, 
the total amount paid on the imports retained within the 
tract would be about Rs. 65,000. On a rough guess about Rs. 
30,000 of this may be considered as the share of irrigation. 

Post and Telegraphs : — We have been able to obtain data 
regarding only the present business of the Posts and Telegraph 
Offices within the tract. A comparison cannot be made with 
the pre-canal period from the available statistical material. 
We have, further, not thought it necessary to enter into the 
details of any calculations. The amount of revenue earned by 
the Indian Posts and Telegraph Department on its entire 
volume of transactions is so small that an increase of business 
confined to this comparatively small tract could not appreciably 
affect it. 

Local Authorities 

District Local Board : — The income of the District Local 
Board consists of two main sources, (i) the cess on the 
land revenue and (ii) the cess on water charges. No special 
remarks are called for in connection with the former except to 
note that if the revision increment in Kopargaon is taken to be 
a result of irrigation, the D.L.B. share on it, approximately Rs. 
8,000, must also be so considered. The total income from the 
Godavari and Pravara canal systems at the rate of anna 1 per 
rupee of water charge would work out, for the period 1938- 
1940, at about Rs. 65,000. In this connection it is necessary to 
raise considerations regarding the relation of tax income to 
expenditure by the taxing authority. In connection with the 
assessment of revenue of such departments as Railways and the 
Posts and Telegraph the increment considered is always in the 
net income. Here the connection between income and expen- 
diture is direct. There are other cases where the relation though 
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less direct is none the less clear. For example, the revenue 
from motor registration fees and a part of the revenue from 
the petrol duty are known to be specially related to the 
expenditure on the construction and maintenance of roads. 
When, therefore, an event which brings about an increase in 
revenue receipts also leads to an increase in the related 
expenditure how is the total increment in revenue to be 
calculated? If an increase of trade leads to an increase in the 
number of vehicles plying on the road and in the income 
from registration fees but also raises the cost of road 
maintanence, must not the latter be deducted from the former 
before the net increment is arrived at. In considering the 
total revenue receipts of a local authority similar considerations 
must be taken into account. The local authorities function 
mainly to provide local services. If the development of the 
tract leads to the necessity of maintaining a larger number of 
schools, dispensaries or a greater road mileage the revenues 
consequent on the development must not all be considered 
as net addition. It may, of course, be that the increase in 
revenue is more than proportionate to the increase in expendi- 
ture. Further, the intensive development of a tract generally 
results in reducing the per unit costs of the various services 
afforded by the local authorities. Therefore, the increase in 
revenue due to the development of the tract after the 
construction of the canals may make a net addition to the 
resources of the local authority. This net addition would, 
however, be much less in amount than the total income from 
the cess on water charges. 

Summary 

It has been emphasised above that because of the 
lack of adequate data the attribution of the share of the' 
various taxes to the different State authorities is fraught with 
many difficulties. However, an examination of the total income 
received by these authorities as a result of the improvement 
effected by the existence of irrigation in this tract seems 
broadly to indicate that the lion's share goes to the Central 
Government and that a proportionately small part of the 
total income accrues to the Provincial Government. Even 
after taking count of indirect receipts such as the saving 
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in the famine relief expenditure or improvement in the far- 
mers' capacity to pay land revenue, the Provincial Govern- 
ment does not appear to gain much. The net addition to 
the income of the District Local Board is even smaller in 
proportion. 



CONCLUSION 

We set out to indicate the total direct and indirect effects 
of a new irrigation project on a community. With the help 
of the available statistical material and the data gathered In 
the course of special investigations, an estimate has been put 
forward of the increase in the value of gross produce brought 
about as the result of public investment in canals and the 
private investment in the development of the possibilities 
opened out by the secured water supply. Some calculations 
have also been made regarding a number of indirect and 
secondary effects. = 

The ultimate single criterion of the determination of irri- 
gation works policy in its financial aspect has been, in the past, 
the rate of return on public investment. Apart from works 
undertaken with a definite protective intent, investment in 
others has always been judged by Government by this criterion • 
In making calculations regarding the total effects, however' 
the entire picture must be kept in view. In confining calcula- 
tions to the relation between the income from water charges 
and total public investment the investment income accruing to 
other persons is lost sight of. The total product is the joint 
product of public and private investment. The total invest- 
ment must, therefore, be judged by the joint result of the joint 
investment. The peculiar structure of rates and taxes may 
lead to a return to government which is smaller or larger than 
the due share of the state in the joint result. The accident 
of these arrangements must not, however, be allowed to 
obscure the issue. Judged by the average results for the years 
1938-39 and 1939-40 the total investment income from the 
canal system works out broadly as follows; Rs. 5>5 lakhs as 
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the income to Government from water rates, roughly about 
Rs. 20 lakhs as the investment income of individual farmers 
and a corresponding income of the factory plantations of about 
Rs. 10 lakhs. This gives a total of about Rs. 35 lakhs. The 
total sum at charge on account of the Godavari and Pravara 
Canals together is shown in the Irrigation Administration 
Report for 1939-40 at over Rs. 4,30 lakhs. The sum at charge 
contained a large element of accumulation of calculated interest 
which must be ignored for our purpose. The appropriate 
amount is that of the total capital outlay ; this was approxi- 
mately Rs. 2,50 lakhs for the Godavari and Pravara Canals 
together. To the capital outlay made by government should 
be added the amount of permanent investment made by 
private persons. The two together would reach, on our 
estimation, a figure of about Rs. 3,00 lakhs. On this basis the 
total income on investment in irrigation works appears to be 
substantial in the period studied. It is obvious, however, that 
the investment returns in previous periods have been much 
less satisfactory and it is difficult to say what the average for 
the two decades has been like. 

The private investor can employ no test of financial 
success other than the rate of net return on his investment. 
The state is differently circumstanced. The investment 
policy of the state could be determinal from a point of view 
broader than that of the direct net return on investment. 
It is possible for the state to obtain financial benefits which 
would not be counted in as investment income. Apart from 
the income from direct water charges from an irrigation 
project, the various state authorities may derive an income 
through other sources of revenue which is related to the 
irrigation work almost as directly or only a little less directly. 
Thus, as we have seen in Part II, the carrying of the larger 
traffic consequent on irrigation or the income from income and 
other taxes derived from the expansion of outlay and income 
after irrigation, are returns to state which should be counted in 
as returns on the public investment. In this connection it 
would also not be correct to treat the amount of tax income 
derived by any one organ of Government as alone constituting 
the whole return, The divison of the sources of revenue is 
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a matter of constitutional or administrative convenience. From 
the point of view of the community at large the tax incomes 
of all state authorities are on an equal footing and must all be 
included in the calculations. The details given in Part II show 
how considerable is the income to the state as a result of 
investment, from this broader point of view. 

It is permissible to adopt an even more comprehensive point 
of view when talking of the state as a whole or of economic 
society in general. After the depression of the thirties it was 
urged in many countries of the world that an investment by the 
state which had an expansionary effect, even temporarily, was 
to be welcomed. We are here concerned not with a temporary 
phenomenon but with one which has continuing and long term 
effects; and it is legitimate to take account of considerations 
relating to the dynamics of economic society in judging of the 
long term effect of the investment policy of a state analogous to 
short term considerations during depression. Thus investment 
which results in correcting certain fundamental defects, as chat 
of alack of balance in economic society, may be worthwhile 
even though its direct financial return is deemed inadequate. 
Such investment may save the state expenditure in other 
directions and this would be tantamount to adding to its 
income. Such saving in expenditure cannot, however, be always 
accurately measured. This is specially the case where the 
change brought about by an act of investment in an economy 
is so fundamental that no ammount of current expenditure in 
the pre-investment stage could have parralleled its effects. 
Yet in judging of the merits of an economic or financial 
policy, all such effects must be accorded due importance. 
Finally, considerations regarding conservation of resources are 
important even though there is no way of measuring their 
importance in terms of current income. Thus it has been urged 
in the past that the retention of the oilcake produce of the 
country within the country itself was desirable from the point 
of view of the proper conservation of the quality of our soils. 
Such retention may, -at the same time, not lead immediately 
to a direct return to any investor. 

The measure of success of an irrigation work has also to be 
judged in relation to the opportunities created for employment 
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of capital and labour resources. The expansion caused by public 
investment may lead to a diversion of resources and labour 
from one employment to another or to the employment of 
unemployed or underemployed resources and labour. The 
measure of communal benefit will thus depend on the degree 
to which labour and capital resources were previously under- 
employed or employed in a manner distinctly less remunerative 
than those available after the public investment. In an 
economy like that of the Bombay Deccan where underemploy- 
ment of labour, livestock and other resources is notoriously 
chronic, the effects of such investment must act in a specially 
beneficial manner, much more so than they would in a richer 
tract with less part-time idle labour. The real value of the 
expansive effects would also depend on the manner in which 
and the time at which the additional employment was made 
available. In all these directions, the effects of the irrigation 
projects surveyed are seen to be specially suited to the economy 
of the surrounding tract. There is, however, no way of measur- 
ing statistically the<value to be attached to the degree of such 
suitability. It is also clear that the extent of the effects, direct 
as well as expansionary, secondary and indirect, is dependent 
to a very large extent on the nature of the crops grown. The 
non-existence of almost any expansionary effect in the irrigated 
group I 4 has been emphasized. The differences made in this 
respect by the cultivation of sugarcane and of fruit have also 
been indicated above. Similarly, the possibilities of types of 
employment of resources having other effects can be visualised. 
Thus in case a large proportion of the irrigated area was put 
under fodder and other crops and the produce utilised to esta- 
blish a dairy industry in the tract, the indirect and secondary 
effects of the step would be different from any of those studied 
above. It is thus not possible without reference to the manner 
of disposal and the cost structure of a crop to say, in advance 
what total effects on employment and investment would 
follow, because of a given investment or even a given addition 
to the gross value of produce. 



APPENDIX I 

CORRESPONDENCE RELATING TO THE 
INITIATION OF THE INQUIRY 

Confidential 
D. O. No. 1367/36-1 Public Works Department 

Secretariat 
Poona, 2nd July 1938. 

Dear Mr. Gadgil, 

At its Seventh Annual Meeting, the Central Board of 
Irrigation passed inter alia, a resolution in regard to the policy 
of irrigation in India with particular reference to its future 
development and finance. Subjoined is an extract from the 
Resolution :— 

" It is resolved that as the expansion of irrigation is 
seriously handicapped by the restricted view taken of the 
value of irrigation, an economic survey should be carried 
out with a view to estimating the direct and indirect finan- 
cial benefits accruing to the Central and Local Govern- 
ments from irrigation projects. If it is ascertained that 
the indirect revenue accruing to the Central Government 
is appreciable, that Government should see its way to 
contribute towards the cost of future irrigation projects 
in order to encourage Provincial Governments to extend 
irrigation facilities which, without such a subsidy, would 
otherwise not be undertaken." 

I append herewith a copy of Mr. Tate's Note on l the 
Policy of Irrigation in India* underlying the Central Board of 
Irrigation Resolution. In this connection I would also invite 
attention to Mr. Gibling's demi-official No. 4103-J-148, dated 
the 26th July 1937 and Chapter IV of the Report of the Indian 
Irrigation Commission (copies enclosed), 
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The improvements effected by the existence of irrigation 
in a tract may be briefly summarised under the following 
heads : — 

1. Improvements in agricultural conditions. For example 

the report of the Irrigation Administration for 1933-34 shows 
that on the Pravara and Godavari Cannals nearly 44,000 acres 
were cultivated, thanks to the existence of irrigation, and pro- 
duced crops worth approximately Rs. 36 lakhs. But for irri- 
gation these crops would have been worth Rs. 8 lakhs. As 
the result of the creation of this additional wealth there is 
necessarily a greater demand for agricultural labour, while the 
quantity and quality of the cattle and sheep population also 
increases. 

2. Improvement of trade. The turnover from produc- 
tion and sale will come under the following heads: — 

(a) Working Capital.— (1) Labour, (2) Manure. 

(b) Trade turnover. — (1) Working capital, (2) Final 
product sale, (3) Miscellaneous sales. 

3. Increased income to the railways due to :— 

(a) The import of manure. 

(b) The import of necessities for the industries such as 
sugar factories. 

(c) The import of necessities for the population. 

(d) The export of products. 

(e) The passenger traffic. 

4. Increased income to Government 

(a) Secured land revenue. 

(b) Permanent savings in the All India Famine Fund. 

(c) Irrigation revenue as a permanent income from 
spent-up capital as a long period security, 

(d) Income tax. •;.-■■ 

(e) Excise and Customs revenue. 

(f) Local Fund Cess, etc. for the local bodies, 

(g) Posts and Telegraph receipts, 
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The Government of Bombay are of the opinion that the 
best way in which the inquiry as envisaged by the Central 
Board of Irrigation can be conducted will be for it to be con- 
fined to a compact and homogeneous area such as the Godavari 
and Pravara Canal tracts and to be placed in the hands of an 
experienced Economist. 

I am accordingly to inquire whether you would be pre- 
pared to undertake the proposed inquiry and if so I shall be 
grateful if you will kindly let me know : — 

(a) the remuneration which you would expect ; 

(b) the approximate time you estimate you will require 
for the completion of the work ; and 

(c) the staff that will be required by you. 

To, Yours Sincerely 

D. R. Gadgil. esqr. (Sd.) T. A. Andrews. 



Cokhale Institute of Politics and Economics, Poona 4. 

14th July 1938. 
Confidential. 
Dear Mr. Andrews, 

I have to thank you for your D. O. letter No 1367/36-1 of 
2nd July. While it will not be possible for me to undertake 
the proposed enquiry personally I could undertake it on behalf 
of the Institute. If the enquiry is entrusted to the Institute it 
will be planned and conducted by me in consultation with our 
Senior investigator Mr. V. R. Gadgil who is in charge of the 
Institute's Farm Business Survey. 

In the short time within which it was necessary to send 
a reply to your query, it has not been possible for me to prepare 
a detailed scheme for the proposed enquiry. It is, however, 
clear that the inquiry will involve both the compilation of 
statistical material and the conduct of field investigations. The 
statistical material will have to be collected from a variety of 
sources such as the village and taluka records, the municipali- 
ties, the railway authorities, etc. The field investigations will 
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relate to the changes in the organisation of agriculture and its 
productivity, increased trading and transport activity in the 
tract, special features like sugar factories, etc. It will most 
probably be necessary to arrive at the nature and magnitude 
of changes in irrigated villages by a comparative study of 
conditions obtaining in the adjacent dry villages. An exhaus- 
tive investigation of all villages will mean comparative regional 
surveys on a large scale. These will mean considerable 
expenditure of time and money. We shall, therefore, have to 
be content with sample surveys. The least time required for 
such sample village surveys will be about nine months and if 
the tract studied is of the extent of that irrigated by the 
Godavari and Pravara Canals there will have to be at least two 
separate centres for village field investigation. 

The minimum staff required for the inquiry will be 
a junior investigator of the status of a B. Ag., stationed in the 
tract helped by one clerk and two fieldmen. The minimum 
period taken by the actual field work will be from 9 to 
12 months. The report of the inquiry, in case it is entrusted 
to the Institute, will be written by me and may be expected 
to be ready within 15 to 18 months of the beginning of the 
survey. I shall, of course, also visit the tract a number of 
times during the time the field investigation is being conducted 
there. 

Yours sincerely, 
(Sd.)D.R.Gadgil.. 



APPENDIX II 

DEFINITIONS 

A number of technical terms have to be employed while 
presenting the results of this investigation. These terms have 
been generally used in the same sense in which they are used in 
the United States and Great Britain. In some cases, however, 
we- have used the terms in a modified or a restricted sense. 
The exact connotation of all the more important terms is in- 
dicated below. 

■ Financial Year — covers a period of twelve months beginn- 
ing from the 1st of July and ending on the 30th of June. 

Farm—A farm is all the land which is directly farmed by 
one person, either by his own labour or with the assistance 
of members of his household or hired employees. 

Farm Operator — is a person who operates a farm, either 
performing the labour himself or directly supervising it. 1 

Classification of Operators according to Tenure — Farm 
operators are classified, according to the tenure under which 
they* operate their farms, into three general classes as 
follows : — 

(A) Full Owners 2 — are farm operators who own all the 
land which they operate. 

. (B) Part Owners and Part Tenants — are farm operators 
who own part of the land which they operate, and rent and 
operate additional land. 

(C) Full Tenants — are operators who operate hired land 
only. 

Acres operated — are the total acres, whether owned or 
rented, operated as one unit or farm by one man, partner- 
ship, or family. 



1. The operator is the person responsible for the year's farming opera- 
tions. Thus if an owner directs the farm operations, he is the operator ; 
but if a tenant directs the operations, the owner is the landlord and the 
tenant is the operator. 

2. Inferior holders who have rights of alienation have been counted as 
owners by us and the land held by them has been taken to be owned land. 
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Cultivated Area — represents that part of the farm which 
is under cultivation during the year. If more than one crop is 
grown on any of the land during the year, its acreage is count, 
ed only once for determining the area under cultivation. 

Crop Acres — For arriving at the total of crop acres, any 
area under cultivation is counted as many times as it was 
under cultivation under different crops during the year. 

Farm Inventory— is an itemised list of the land, buildings, 
equipment, livestock and supplies with their value at the 
date when the inventory was taken. 

Capital — includes the value of all owned farm land, farm 
buildings, livestock, implements and tools owned by the oper- 
ator. It does not include the house used by the farmer and 
his family for residential purposes, but it does include that 
part of it which is used for keeping his livestock, his stock 
of produce and implements. The average of the amounts at 
the beginning and at the end of the year is considered to be 
the capital invested in the business. 

Receipts — is the sum of the receipts for livestock sold and 
for miscellaneous sales effected during the financial year, the 
receipts for crops (including fodder ) and livestock products 3 
sold, plus receipts for unsold produce at prices ruling when 
the crops were harvested or livestock products obtained, and 
the net appreciation on livestock during the financial year. 

Other Sources of Income — comprise such items as money 
received for man or team labour, and other sources of income 
outside the farm business, to which some part of the business 
contributed. In this item are also included the value of fruit 
from trees, not forming part of a regular orchard, and of twigs, 
etc., of trees used on the farm for fencing or in the household 
for fuel, and other produce from such trees. 

Expenses — comprise all the farm business expenses (exclu- 
sive of any allowance for the unpaid labour of the operator 
and members of his family ) and the net depreciation on 
livestock, farm buildings and implements during the financial 
year. They do not include any interest on any borrowings of 
the farmer, nor interest on the farmer's investment and capital. 

3. YouDg stock such as lambs, kids and chicken born and sold during 

the year have be«n included in 'livestock products.' 1 
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Vnpaid Family Labour — The value of the unpaid labour of 
the operator 4 and of the members of his family is determined 
on the basis of what it would cost to have the same work 
done by hired help or the amount of additional labour that 
the operator would have had to hire to carry on a business of 
the same size, had the labour of himself and the family mem- 
bers not been available, 

Tiet Appreciation on Livestock— is the amount by which 
the value of the livestock on hand at the end of the year plus 
the amount received for livestock sold exceeded the value of 
livestock on hand at the beginning of the year plus rhe amount 
paid for livestock purchased. Appreciation due to changes in 
the price level during the year is not included. This is estimat- 
ed by ascertaining how much the stock on hand at the end 
of the year would have been worth at prices prevailing at 
the beginning of the year 5 . 

J\[et Depreciation on livestock — is the amount, by which the 
value of livestock on hand at the beginning of the year plus the 
amount paid for livestock purchased, exceeded the value of 
livestock on hand at the end of the year plus the amount 
received for livestock sold. 

Jiumber of livestock — The number of buffaloes, cows and 
other livestock, unless otherwise stated, means the average 
number for the year. This is the average of the two inventories. 

Labour Units — The standard labour unit was considered to 
be equivalent to payment of Rs. 150 p. a. in irrigated villages 
and Rs. 120 p. a. in dry villages, which according to our data 
represent the average payment made for the services of a 
permanent farm servant for a year. All hired labour wa 
7 converted into standard labour units by dividing the total cost 
of the hired labour (in rupees) by 150 or 120. The money cost 
of unpaid family labour was first ascertained by noting in each 
case the rate of wages at which labour similar in character 
.could be hired. In doing this due regard was paid to the 

4. By the operator's labour is meant only- the manna! work done by 
him. This does not include any allowance for any supervision work as eucb. 
* V*. VV mjf of liverstock extremely young at the time of .the inventory and, 
tterefoje, specially liable to death was not included, 
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permanent or casual character of the labour employed and the 
consequential difference made in the rate of payment to it. 
The cost of the unpaid family labour was also converted by the 
method given above into labour units. The sum of the hired 
and the unpaid labour units represents the total number of 
labour units employed by the business during the year. 

Animal Unit — This measure expresses all types of livestock 
in one composite index. One animal unit is equal to one 
bullock, cow or buffalo. Young stock and other smaller types 
of livestock are expressed as fractions of one unit. 

Farm Income — is the difference between receipts and 
expenses. It is what the operator received for his own and his 
family's labour for the year and for the use of the capital which 
was invested by him. 

Family Labour Income— is the farm income less interest at 
3 per cent, on the average capital. It is what the operator 
and his family received for their work. 

Investment Income— is the farm income less the value of the 
cost of unpaid labour of the operator and his family. 

?iel Profit— is what remains after deducting the cost of the 
labour of the operator and his family and interest at 3 per cent, 
on the capital invested. 



6. This measure is based largely on the standards of Animal Units used 
almost universally in the U.S.A. and Great Britain. The conversion factors 
used in the present report are as follows : — 
Bullock « 1-0 A. U. 



Buffalo (male) = 1-0 A. U. 

Buffalo (female) = l-o A. U. 

Cow = 0-7 A. U. 

Bull = 0-6 A. U. 

Buffalo - Heifer = 5 A. U. 

Buffalo - Bull « 05 A. U. 

Heifer = 04 A. U. 

Cow - Calf = 014 A. U. 

Buffalo - Calf - 014 A. U. 

Goat = 014 A. U. 

Ewe, ram = 14 A. U. 

Lamb or Kid = 07 A. U. 

100 Adult poultry = 1-00 A. U. 

200 Chicken - 1-00 A, U, 
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APPENDIX III 



GLOSSARY 

Pennisetum typhoideum 
Raw sugar 



Bajri 

Gul 

Jo war (Kharif or Argad) 

„ (Rabi or Shalu) 
Matki 
Methi 

Tag (Sarin, or Bombay hemp) Crotolaria juncea 
Tur Cajanus indicus 

Udid Phaseolas radiatus 



j Andropogon Sorghum 

Phaseolus-aconitipholius 
Trigonella feenumgr&cum 
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